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Wkh Sx}}olqj Lqfrph Hodvwlflw| ri XV Lpsruwv
Mdlph Pdutxh}4
4 Lqwurgxfwlrq
Lw wdnhv dq hvwlpdwh wr ehdw dq hvwlpdwh1
L gr qrw uhphpehu zkr vdlg wkdw exw lw dswo| ghvfulehv wkuhh ghfdghv ri hfrqrphw0
ulf dqdo|vhv ri XV lpsruwv1 Wkh hvwlpdwh wr ehdw lv wkdw ri Krxwkdnnhu dqg Pdjhh
+4<9<, zkr/ prgholqj XV lpsruwv lq whupv ri lqfrph dqg uhodwlyh sulfhv/ uhsruw dq
lqfrph hodvwlflw| ri 4181 Wkhlu hvwlpdwh lpsolhv wkdw/ lq wkh devhqfh ri sulfh lqfuhdvhv/
wkh Xqlwhg Vwdwhv zloo fkdqjh iurp d odujho| vhoi0vx!flhqw hfrqrp| wr rqh wkdw fdqqrw
sd| iru lwv lpsruwv1 Wkh olwhudwxuh*v uhvsrqvh wr wklv sx}}olqj hvwlpdwh kdv ehhq wr
prgli| wkh vshflfdwlrq ri Krxwkdnnhu dqg Pdjhh lq ydulrxv zd|v= doorzlqj iru vl0
pxowdqhlw| lq wkh lpsruw pdunhw/ uhfrjql}lqj g|qdplf dgmxvwphqwv dqg rswlpl}dwlrq/
glvdjjuhjdwlqj lpsruwv dfurvv surgxfw dqg frxqwulhv/ uhprylqj phdvxuhphqw huuruv
lq r!fldo gdwd/ dqg glhuhqwldwlqj ehwzhhq f|folfdo dqg vhfxodu irufhv15 \hw/ wkuhh
ghfdghv ri hfrqrphwulf prgholqj ri XV lpsruwv dorqj wkhvh olqhv |lhogv hvwlpdwhg
lqfrph hodvwlflwlhv pxfk juhdwhu wkdq rqh +jxuh 4,16
L uhvroyh wkh hodvwlflw| sx}}oh e| uhprylqj wzr xqghvludeoh ihdwxuhv hperglhg
lq suhylrxv zrun= wkh vxevwlwxwlrq eldv hperglhg lq r!fldo lpsruw0sulfh gdwd dqg
wkh uhsuhvhqwdwlyh0djhqw dvvxpswlrq1 Vxevwlwxwlrq eldvhv vwhp iurp wkh h{foxvlrq
ri sulfhv ri qhz surgxfwv/ hvshfldoo| wkrvh iurp ghyhorslqj frxqwulhv/ iurp r!fldo
sulfh phdvxuhv1 Wkh uhsuhvhqwdwlyh0djhqw dvvxpswlrq idflolwdwhv prgholqj lpsruwv
exw wkh vwuhqjwk ri lppljudwlrq lqwr wkh Xqlwhg Vwdwhv txhvwlrqv wkh xvhixoqhvv ri
wklv dvvxpswlrq1 Wkdw huuruv lq sulfh gdwd dqg lppljudwlrq pdwwhu iru h{sodlqlqj
wudgh lv qrw qhz> zkdw lv qhz lv xvlqj wkhvh wzr frqvlghudwlrqv wr ehdw/ vr wr vshdn/
wkh hvwlpdwh ri Krxwkdnnhu dqg Pdjhh1
4Ihghudo Uhvhuyh Erdug1 Zdvklqjwrq GF 53884> mdlph1pdutxh}Ciue1jry L zrxog olnh
wr dfnqrzohgjh uvw frpphqwv L uhfhlyhg iurp Khqguln Krxwkdnnhu dqg Vwhyh Pdjhh1 L kdyh dovr
ehqhwhg iurp frpphqwv e| Odxud Dgdpv/ Mrkq Dpphu/ Eloo Grqqhoo|/ Qhlo Hulfvvrq/ Mrq Idxvw/
Plfkdho Ihuudqwlqr/ Gdoh Khqghuvrq/ Nhlwk Khdg/ Zlooldp Khonlh/ Shwhu Krrshu/ Nlvkruh Jdzdqgh/
Olqgd Jrogehuj/ Gdylg Jrxog/ Mdqh Lkulj/ Nduhq Mrkqvrq/ Zroidqj Nhoohu/ Shwhu Nhqqhg|/ Ndod
Nulvkqd/ Dqguhz Ohylq/ Fdwk| Pdqq/ Ndwku|q Prulvvh/ M1 Gdylg Ulfkdugvrq/ Fkduohv Shduvrq/
Ud|prqg Urehuwvrq/ Zhqg| Wdndfv/ Fkduohv Wkrpdv/ Udosk Wu|rq/ Nhl0Px \l/ dqg Mrdfklp ]lhw}>
dovr sduwlflsdqwv lq wkh IUE Lqwhuqdwlrqdo zrunvkrs/ wkh Idoo 4<<; Plgzhvw Hfrqrplfv Phhwlqjv dw
wkh Xqlyhuvlw| ri Plfkljdq/ wkh Vsulqj 4<<< phhwlqjv ri wkh V|vwhp*v Frpplwwhh rq Lqwhuqdwlrqdo
Hfrqrplf Dqdo|vlv/ wkh XV Lqwhuqdwlrqdo Wudgh Frpplvlrq/ dqg Mrkqv Krsnlqv* VDLV pdgh xvhixo
uhpdunv1 Wkh ylhzv lq wklv sdshu duh vroho| wkh uhvsrqvlelolw| ri wkh dxwkru dqg vkrxog qrw eh
lqwhusuhwhg dv uh hfwlqj wkh ylhzv ri wkh Erdug ri Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp ru ri dq|
rwkhu shuvrq dvvrfldwhg zlwk wkh Ihghudo Uhvhuyh V|vwhp1 L xvh SfJlyh Surihvvlrqdo <141
5Vhdufklqj ryhu wkh Vrfldo Vflhqfhv Flwdwlrqv Lqgh{ lqglfdwhv wkdw Krxwkdnnhu dqg Pdjhh +4<9<,
k d vq h d u6 3 3f l w d w l r q vi u r p4 < : 5w rw k hs u h v h q w >z k l f kl vw k ho d u j h v wq x p e h ur if l w d w l r q vi u r pd o or i
wkh duwlfohv lq wkh vsulqj lvvxh ri yh mrxuqdov= wkh Dphulfdq Hfrqrplf Uhylhz +Mxqh,/ Hfrqrphwulfd
+Dsulo,/ wkh M r x u q d or iS r o l w l f d oH f r q r p |+Pd|2Mxqh,/ wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv +Pd|,/
dqg wkh Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv +Pd|,1 L dp judwhixo wr Fdwk| Wxqlv iru wklv vhdufk1
6Iru uhylhzv ri wkh olwhudwxuh vhh Pdjhh +4<:8,/ Vwhuq hw do1 +4<:9,/ Jrogvwhlq dqg Nkdq +4<;8,/
dqg Vdz|hu dqg Vsulqnoh +4<<9,1












standard deviation = 0.71
Iljxuh 4= Vhohfwhg Hvwlpdwhv ri Lqfrph Hodvwlflwlhv  Pdutxh} +4<<8/ Dsshqgl{ D,1
Iljxuhv 5 dqg 6 vkrz wkh urrwv ri wkh hodvwlflw| sx}}oh dqg zk| lw lv kdug wr
ehdw1 Iluvw/ wkh lpsruw0JGS udwlrv iru lpsruwv frqvxphu jrrgv/ surgxfhu jrrgv/
dqg vhuylfhv kdyh lqfuhdvhg> iru djjuhjdwh lpsruwv/ wklv udwlr lqfuhdvhv iurp ohvv wkdq
yh shufhqw lq 4<93 wr vl{whhq shufhqw lq 4<<:1 Li sulfh hhfwv zhuh devhqw/ wkhq wkhvh
lqfuhdvhv zrxog eh uh hfwhg lq lqfrph hodvwlflwlhv juhdwhu wkdq rqh1





















15 Goods and Services 
Iljxuh 5= Lpsruw0JGS udwlr/ 4<<5 sulfhv +shufhqw,1 Vrxufh= Dsshqgl{ D1




















5 Goods and Services 
Iljxuh 6= Lpsruw Sulfhv Uhodwlyh wr JGS Gh dwru +orjdulwkpv,1 Vrxufh= Dsshqgl{ D1
Sulfh hhfwv qhhg qrw eh }hur exw wkh dydlodeoh sulfh gdwd gr qrw khos lq wkhlu lghq0
wlfdwlrq1 Vshflfdoo|/ diwhu lqfuhdvlqj lq wkh 4<:3v/ uhodwlyh lpsruw sulfhv ghfolqh wr
wkh ohyho wkh| kdg lq wkh odwh 4<93v dqg kdyh/ hvvhqwldoo|/ d  dw wuhqg1 Hfrqrphwul0
fdoo|/ d  dw wuhqg phdqv wkdw uhodwlyh sulfhv frqwulexwh olwwoh wr h{sodlqlqj wkh ulvh
5lq wkh lpsruw0JGS udwlr wudqvihuulqj wr lqfrph wkh exughq ri h{sodlqlqj wkh ulvh lq
lpsruw0JGS/ d wudqvihu uh hfwhg lq dq lqfrph hodvwlflw| juhdwhu wkdq rqh1
Vhfwlrq 5 hoderudwhv rq wkh sx}}olqj qdwxuh ri wkh lqfrph hodvwlflw| ri XV lp0
sruwv dqg ghvfulehv suhylrxv phwkrgv dgguhvvlqj wklv sx}}oh1 L vkrz wkdw/ zlwk rqh
h{fhswlrq/ wkrvh phwkrgv gr qrw uhvroyh wkh sx}}oh1 Wkh h{fhswlrq lv wkh rplvvlrq
ri sulfhv ri qhz surgxfwv lq r!fldo vdpsolqj whfkqltxhv +Krrshu dqg Ulfkdugvrq/
4<<4/ Ihhqvwud 4<<7,1 Phfkdqlfdoo|/ wklv rplvvlrq lqgxfhv dq xszdug eldv lq wkh
lpsruw0sulfh gdwd zklfk xqghuvwdwhv wkh idoo ri lpsruw sulfhv vkrzq lq jxuh 61 Wkxv
dgguhvvlqj wkh uhvxowlqj vxevwlwxwlrq eldv zrxog lqfuhdvh wkh uroh ri uhodwlyh sulfhv lq
dffrxqwlqj iru wkh xszdug wuhqg lq wkh JGS vkduh ri lpsruwv/ glplqlvk wkh exughq rq
lqfrph wr h{sodlq wkdw wuhqg/ dqg wkxv orzhu wkh lqfrph hodvwlflw|1 Vhfwlrq 6 iroorzv
Ihhqvwud +4<<7, dqg prglhv wkh frqyhqwlrqdo lpsruw ghpdqg prgho wr dgguhvv wkh
vxevwlwxwlrq eldv lqgxfhg e| wkh rplvvlrq ri qhz0surgxfwv* sulfhv1
Vhfwlrq 7 prglhv wkh frqyhqwlrqdo prgho wr uhpryh wkh uhsuhvhqwdwlyh0djhqw
dvvxpswlrq1 L vwduw zlwk dq lqglylgxdo*v ghpdqg iru lpsruwv ghshqglqj rqo| rq lq0
frph dqg uhodwlyh sulfhv1 Wkhq/ frqvlvwhqw djjuhjdwlrq ri wkh plfur uhodwlrqv |lhogv
d pdfur htxdwlrq zlwk lqfrph/ uhodwlyh sulfhv/ dqg wkh yduldqfhv ri wkh glvwulexwlrqv
ri lpsruwv/ lqfrph/ dqg uhodwlyh sulfhv1 Wkhvh yduldqfhv hperg| lqglylgxdov* khw0
hurjhqhlw| zklfk L prgho xvlqj wkh vkduh ri iruhljq0eruq lqglylgxdov lq wkh Xqlwhg
Vwdwhv1 Zkdw prwlydwhv wklv vwudwhj| lv wkdw lppljudwlrq lv dq reylrxv vrxufh ri
khwhurjhqhlw| dffrxqwlqj iru derxw whq shufhqw ri wkh XV srsxodwlrq1 Lqwxlwlyho|/ li
lppljudqwv uhwdlq wkhlu wdvwhv iru wkhlu qdwlyh surgxfwv/ wkhq d fhwhulv sdulexv lq0
fuhdvh lq lppljudwlrq udlvhv wkh ghpdqg iru lpsruwv> ljqrulqj wklv idfwru eldvhv wkh
hvwlpdwhg lqfrph hodvwlflw|17
Iru sdudphwhu hvwlpdwlrq/ Vhfwlrq 8 xvhv wkh frlqwhjudwlrq phwkrg ri Mrkdqvhq
+4<;;, zklfk uhfrjql}hv g|qdplf dgmxvwphqwv/ dyrlgv vlpxowdqhlw| eldvhv/ dqg gli0
ihuhqwldwhv ehwzhhq vhfxodu dqg f|folfdo irufhv1 Uhfrjql}lqj hlwkhu wkh vxevwlwxwlrq
eldvhv lq lpsruw sulfhv ru wkh khwhurjhqhlw| lqgxfhg e| lppljudwlrq srlqw wr xql0
wdu| lqfrph hodvwlflwlhv +wdeoh 4,1 H{foxglqj wkhvh idfwruv dqg xvlqj wkh frqyhqwlrqdo
prgho |lhogv hvwlpdwhg lqfrph hodvwlflwlhv udqjlqj iurp 419 iru vhuylfhv wr 519 iru sur0
gxfhu jrrgv> wkhvh hvwlpdwhv h{fhhg/ e| d vljqlfdqw pdujlq/ wkh lqfrph hodvwlflw|
iurp wkh rwkhu wzr prghov1 L hydoxdwh wkh urexvwqhvv ri wkh hvwlpdwhv e| whvwlqj sd0
udphwhu frqvwdqf| dqg revhuydwlrqdo htxlydohqfh wr wuhqg dqg rswlpl}dwlrq prghov1
Wdeoh 4= Lqfrph Hodvwlflwlhv iru XV LpsruwvDowhuqdwlyh Prghov
Prgho Vhuylfhv Surgxfhu Frqvxphu Djjuhjdwh
Vxevwlwxwlrq Eldv +Qhz Surgxfwv* Sulfhv, 4189W 319<W 4174W 414;W
Khwhurjhqhlw| +Lppljudwlrq, 4154W 4145W 4164W 4147W
Frqyhqwlrqdo +Lqfrph dqg Uhodwlyh Sulfhv, 4193W 518:W 41<7W 41;<W
W vljqlfdqw dw wkh 8( vljqlfdqfh ohyho
7Jrxog +4<<7, dqg Khdg dqg Ulhv +4<<;, lpsohphqw hpslulfdoo| judylw| prghov zlwk lppljudwlrq
exw wkh| duh qrw frqfhuqhg zlwk/ dqg gr qrw vroyh/ wkh hodvwlflw| sx}}ohKrxwkdnnhu dqg Pdjhh
+4<9<, lv qrw hyhq flwhg1 Lppljudwlrq pd| kdyh lqgluhfw hhfwv rq lpsruwv wkdw duh vxppdul}hg lq
U|ef|}lqvnl*v wkhruhp +Fdyhv 4<9:/ ss1436/ 44904;,1
65 Wkh Hodvwlflw| Sx}}oh
514 Zkdw lv LwB
Ilqglqj dq hvwlpdwhg lqfrph hodvwlflw| iru XV lpsruwv lq h{fhvv ri rqh lpsolhv wkdw/
lq wkh devhqfh ri sulfh lqfuhdvhv/ wkh udwlr ri XV lpsruwv wr JGS zloo h{fhhg rqh1
Vxfk d suhglfwlrq lv sx}}olqj iru vhyhudo uhdvrqv1 Iluvw/ zk| vkrxog wkh JGS vkduh
ri lpsruwv ulvh frqwlqxrxvo| zkhuhdv wkh JGS vkduhv ri frqvxpswlrq dqg lqyhvwphqw
duh frqvwdqw e| frpsdulvrqB Vhfrqg/ zk| vkrxog iruhljq fuhglwruv lqfuhdvh wkhlu
kroglqj ri fodlpv rq XV ixwxuh surgxfwlrq eh|rqg wkh ydoxh ri XV rxwsxwB8
Iurp d sudfwlfdo vwdqgsrlqw/ rqh pd| eh whpswhg wr glvplvv wkh uhohydqfh ri wklv
hodvwlflw| sx}}oh ehfdxvh wkhuh duh hfrqrplhv/ vxfk dv Vlqjdsruh/ Pdod|vld/ dqg Krqj
Nrqj/ wkdw kdyh lpsruw0JGS udwlrv juhdwhu wkdq rqh +Shheohv dqg Zlovrq 4<<9/ wdeoh
914/ s1 493,1 Zk| vkrxog/ wkhq/ dq lpsruw0JGS udwlr juhdwhu wkdq rqh eh sx}}olqj dw
dooB Iru wzr uhdvrqv1 Iluvw/ ehfdxvh wkh irufhv uhvsrqvleoh iru wkh lpsruw0JGS udwlrv
lq wkhvh hqwuhse rw hfrqrplhv gr qrw rshudwh lq wkh Xqlwhg Vwdwhv1 Vshflfdoo|/ wkhvh
hfrqrplhv kdyh d srru uhvrxufh edvh dqg kdyh ehfrph fhqwhuv iru surfhvvlqj lpsruwv
ri udz pdwhuldov iru h{sruwv +Shheohv dqg Zlovrq/ 4<<9/ s1 48<,1 Wkxv h{sruwv/ dqg
qrw grphvwlf ghpdqg/ h{sodlq pryhphqwv lq lpsruwv zlwk h{sruw surfhhgv sd|lqj iru
wkhvh lpsruwv1 Lqghhg/ wkh lpsruw0JGS udwlr iru lpsruwv ghvwlqhg wr wkh grphvwlf
pdunhw lv derxw 53 shufhqw +Ilqgod| dqg Zhool}/ 4<<6/ s1 433,1 Vhfrqg/ ehfdxvh
glvplvvlqj wkh uhohydqfh ri wkh hodvwlflw| sx}}oh rq wkh edvlv ri wklv hylghqfh frqixvhv
qhfhvvdu| zlwk vx!flhqw frqglwlrqv= iru jlyhq sulfhv/ dq lqfrph hodvwlflw| juhdwhu
wkdq rqh lpsolhv d jurzlqj lpsruw0JGS udwlr zkhuhdv dq lpsruw0JGS udwlr juhdwhu
wkdq rqh grhv qrw lpso| dq lqfrph hodvwlflw| juhdwhu wkdq rqh1
Iurp d wkhruhwlfdo vwdqgsrlqw/ rqh pd| eh whpswhg wr glvplvv wkh uhohydqfh ri
wklv hodvwlflw| sx}}oh ehfdxvh wkh lqfrph hodvwlflw| qhhg qrw eh frqvwdqw1 Wkhuhiruh
wkh revhuyhg hodvwlflw| sx}}oh qhhg qrw eh d ihdwxuh ri wkh hfrqrp| exw udwkhu d
ihdwxuh ri wkh prgho xvhg iru sdudphwhu hvwlpdwlrq1 Wr hpskdvl}h wklv dujxphqw/
ghqrwh p dv lpsruwv dqg | dv lqfrph/ dqg frpsxwh wkh lqfrph hodvwlflw| dv _6
_+ @6
+ =
Iru d jlyhq pdujlqdo surshqvlw| wr lpsruw/ _6
_+ / wkh lqfrph hodvwlflw| ghfolqhv dv
wkh dyhudjh surshqvlw| wr lpsruw/ 6
+ > ulvhv1 Prghov wkdw gr qrw dvvxph frqvwdqf|
ri hodvwlflwlhv kdyh ehhq lpsohphqwhg e| Exujhvv +4<:7,/ Nrkol +4<:;/ 4<<4,/ Fodulgd
+4<<7,/ Dpdqr dqg Zlumdqwr +4<<:,/ dqg Pdutxh} +4<<7/ 4<<<, dprqj rwkhuv1 Wkhvh
prghov duh qrw zlgho| xvhg/ krzhyhu/ ehfdxvh wkhlu suhglfwlyh srzhu lv zhoo ehorz
wkdw ri prghov zlwk frqvwdqw hodvwlflwlhv1 Lqghhg wkh uhdvrq zk| wkh hodvwlflw| sx}}oh
kdv uhfhlyhg dwwhqwlrq lv ehfdxvh lw lv jhqhudwhg lq prghov wkdw kdyh udwkhu dffxudwh
iruhfdvw uhfrugv +Khonlh dqg Krrshu/ 4<;;> Folqh/ 4<;<> Krsshu dqg Pdutxh}/ 4<<8,1
Wkxv wr vroyh wkh hodvwlflw| sx}}oh dw wkh h{shqvh ri lwv hvvhqwldo ihdwxuhqdpho|/ wkh
suhglfwlrq ri JGS ehlqj vpdoohu wkdq lpsruwvlv wr vroyh lw e| dvvhuwlrq1
8Edvhg rq wkh phdq ri wkh srlqw hvwlpdwhv ri jxuh 4/ dsshqgl{ E vkrzv wkdw XV lpsruwv zloo
htxdo XV JGS ehwzhhq 93 |hduv dqg 433 |hduv iurp qrz1 Wkh xsshu hqg ri wkh udqjh dvvxphv dq
dqqxdo jurzwk udwh ri shu0fdslwd lqfrph ri 5( +Eduur/ 4<<:/ s17:,/ dq lqlwldo lpsruw0JGS udwlr ri
48(/ dqg dq lqfrph hodvwlflw| ri 41<8> wkh orzhu hqg fkdqjhv wklv hodvwlflw| wr 5199 zklfk lv wkh xsshu
erxqg ri wkh hodvwlflw|*v 99( frqghqfh lqwhuydo1 Wkhvh fdofxodwlrqv wuhdw sulfhv dv {hg1
7515 Krz kdv wkh Sx}}oh ehhq DgguhvvhgB
Wkh olwhudwxuh*v dssurdfkhv wr vroyh wkh hodvwlflw| sx}}oh fdq eh jurxshg lq wkuhh fdw0
hjrulhv= +4, vhsdudwlrq ri vhfxodu iurp f|folfdo irufhv> +5, uhod{dwlrq ri dvvxphg sulfh
krprjhqhlw|> dqg +6, fruuhfwlrq ri eldvhv lq lpsruw0sulfh gdwd1 Wkhvh dssurdfkhv
vkduh wkh ylhz wkdw wkh odujh lqfrph hodvwlflw| lv wkh uhvxow ri d plvvshflfdwlrq eldv1
Lqwxlwlyho|/ vxssrvh wkdw wkh surfhvv jhqhudwlqj wkh gdwd lv oqp| @o q||.￿ oq[|>
zkhuh p lv lpsruwv/ | lv uhdo lqfrph/ dqg [ hperglhv wkh uroh ri dq rplwwhg yduldeoh19
E| dvvxpswlrq/ wkh wuxh lqfrph hodvwlflw| lv xqlw| dqg wkxv/ iru d jlyhq ydoxh ri
[|> fkdqjhv lq lqfrph jhqhudwh dq lpsruw vfkhgxoh zlwk d vorsh ri rqh +jxuh 7,1
Dvvxplqj wkdw ￿ A 3> dq lqfuhdvh lq [| udlvhv lpsruwv iru hyhu| ohyho ri lqfrph dqg
wkxv vkliwv xszdugv wkh lpsruw vfkhgxoh1 L qrz dvvxph wkdw wkh surfhvv jhqhudwlqj
wkh gdwd surgxfhv wzr revhuydwlrqv/ d dqg e/ iru wzr k|srwkhwlfdo ydoxhv ri || dqg
[|= Wkhvh revhuydwlrqv olh rq wzr lpsruw vfkhgxohv ehfdxvh wkh lqfuhdvh lq [| vkliwv
xs wkh lpsruw vfkhgxoh1











m = y + 3
m = y + 18
a
b
m = 2y   - 2  Hypothetical Imports (logs)
Hypothetical Income (logs)
Iljxuh 7= Prgho Plvvshflfdwlrq dqg Hvwlpdwhg Lqfrph Hodvwlflw|
Vxssrvh qrz wkdw wkh hfrqrphwulf prgho xvhg wr hvwlpdwh wkh lqfrph hodvwlflw| lv
oqp| @  oq|| .*> zklfk h{foxghv [1 Dv jxuh 7 pdnhv fohdu/ wkh hvwlpdwhg lqfrph
hodvwlflw|/ e > pxvw h{fhhg rqh1 Wklv xszdug eldv lq e  vwhpv iurp dvvxplqj wkdw wkh
lqfuhdvh lq lpsruwv lv gxh rqo| wr dq lqfuhdvh lq lqfrphwkdw lv/ iurp dwwulexwlqj wr
wkh lqfrph frh!flhqw wkh hhfw ri [ rq lpsruwv1
Wkh uhvw ri wklv vhfwlrq ghvfulehv krz suhylrxv zrun kdv dgguhvvhg wkh sx}}oh
wkdw lv/ wkh hruw wr fkdudfwhul}h [1 L vwduw/ krzhyhu/ e| uhsolfdwlqj wkh uhvxowv ri
Krxwkdnnhu dqg Pdjhh +4<9<,/ d wdvn qrw xqghuwdnhq ehiruh1 Vxfk d uhsolfdwlrq lv
uhohydqw wr hvwdeolvk wkh urexvwqhvv ri wkhlu sx}}olqj hvwlpdwh1
51514 Krxwkdnnhu0Pdjhh Uhgx{
Krxwkdnnhu dqg Pdjhh dvvxph wkdw iruhljq dqg grphvwlf surgxfwv duh lpshuihfw
vxevwlwxwhv iru hdfk rwkhu dqg wkdw lqfrph dqg sulfh hodvwlflwlhv duh frqvwdqw1 Wkhlu
irupxodwlrq lv
oqp| @ f . ￿ oq|| . 2 oqs| .x|>￿ A 3>2 ? 3>
9L vhw wkh uhodwlyh sulfh ri lpsruwv wr rqh dqg wkxv lwv orjdulwkp lv }hur1
8zkhuh p lv phufkdqglvh lpsruwv> | lv uhdo JQS> s lv wkh sulfh ri lpsruwv uhodwlyh wr
wkh zkrohvdoh sulfh lqgh{> dqg x lv d zklwh qrlvh glvwxuedqfh1 Dsso|lqj ruglqdu| ohdvw
vtxduhv zlwk dqqxdo gdwd ryhu 4<84099/ Krxwkdnnhu dqg Pdjhh rewdlq dq hvwlpdwh ri
418 iru ￿ +wdeoh 5,1 Iroorzlqj wkhlu vwhsv/ L yluwxdoo| uhsolfdwh wkhlu uhvxowv dqg wkxv
wuhdw p| hvwlpdwhv dv wkhluv1: Jlyhq wklv wuhdwphqw/ wkhlu prgho*v uhvlgxdov duh zhoo
ehkdyhg zklfk uxohv rxw vlpsoh plvvshflfdwlrqv ri wkhlu prgho1;
Wdeoh 5= Lqfrph dqg Sulfh Hodvwlflwlhv4<84099
Hodvwlflw| Hvwlpdwhv Ruljlqdo@ Uhsolfdwlrq
Lqfrph 4184W 4187W
Lpsruw Sulfh2ZSL 03187 03194






@Krxwkdnnhu0Pdjhh +4<9<,/ wdeoh 4> W vwdwlvwlfdoo| vljqlfdqw dw wkh 8( ohyho1
Wr vwxg| ixuwkhu wkh vhqvlwlylw| ri wkhlu uhvxowv/ L frqvlghu irxu prglfdwlrqv=
41 Lqfoxglqj d wlph wuhqg lq wkhlu vshflfdwlrq1
51 Prgholqj g|qdplf uhvsrqvhv dv
oqp| @ f . ￿foq|| . ￿￿ oq||3￿ . 2f oqs| . 2￿ oqs|3￿ . ￿ oqp|3￿ . x|>
zklfk lv wkh irupxodwlrq wkh| dssolhg wr wkhlu txduwhuo| gdwd1
61 H{suhvvlqj lpsruwv dqg lqfrph lq shu0fdslwd whupv1
71 Uhsodflqj wkh zkrohvdoh sulfh lqgh{ zlwk wkh JQS gh dwru1 Krxwkdnnhu dqg
Pdjhh h{solflwo| dujxh djdlqvw xvlqj wkh JQS gh dwru ehfdxvh lw lqfoxghv vhu0
ylfhv1 Qhyhuwkhohvv wklv gh dwru hqvxuhv krprjhqhlw| ri ghjuhh rqh lq lqfrph
dqg sulfhv zkhuhdv xvlqj wkh zkrohvdoh sulfh lqgh{ ylrodwhv wkdw surshuw|1
Wkhvh prglfdwlrqv gr qrw holplqdwh wkh hodvwlflw| sx}}oh1 Li dq|wklqj/ wkh| udlvh wkh
lqfrph hodvwlflw| iurp 4187 wr dw ohdvw 41; +wdeoh 6,1<
:L gr qrw uhsolfdwh wkhlu uhvxowv h{dfwo| ehfdxvh L dp qrw xvlqj wkhlu gdwd1 Vshflfdoo|/ L xvh 4<<5
sulfhv iru uhdo JQS zkhuhdv Krxwkdnnhu dqg Pdjhh xvh 4<8; sulfhv1 L dp/ krzhyhu/ xvlqj wkhlu ghi0
lqlwlrqv +phufkdqglvh lpsruwv/ uhdo JQS/ phufkdqglvh lpsruw sulfh uhodwlyh wr zkrohvdoh surgxfwlrq
sulfh,/ iuhtxhqf| +dqqxdo,/ shulrg +4<84099,/ dqg vrxufh +Lqwhuqdwlrqdo Ilqdqfh Vwdwlvwlfv,1
;Dq hqwu| ehorz 3138 phdqv wkdw wkh fruuhvsrqglqj qxoo k|srwkhvlv fdq eh uhmhfwhg dw wkh 8(
vljqlfdqfh ohyho1 Wkh whvw iru Vhuldo Lqghshqghqfh lv dq I0whvw ri wkh qxoo k|srwkhvlv wkdw wkh
frh!flhqwv ri dq DU+4, iru wkh uhvlgxdov duh mrlqwo| htxdo wr }hur> iru txduwhuo| gdwd L xvh dq DU+8,1
Wkh krprvnhgdvwlflw| w0whvw lv iru wkh qxoo k|srwkhvlv wkdw wkh yduldqfh ri wkh uhvlgxdov lv frqvwdqw1
Wkh whvw ri qrupdolw| lv d 
2 whvw ri wkh qxoo k|srwkhvlv wkdw wkh glvwulexwlrq ri wkh uhvlgxdov lv
qrupdo> vhh Khqgu| dqg Grruqln +4<<9, iru ghwdlov dqg uhihuhqfhv1
<Dv suhglfwhg e| Krxwkdnnhu dqg Pdjhh/ krzhyhu/ wkh hvwlpdwhg sulfh hodvwlflw| zlwk wkh JQS
gh dwru lv orzhu wkdq wkh rqh xvlqj wkh ZSL1 Wkrxjk qrw vkrzq/ wkh uhvlgxdov iurp wkhvh irupxodwlrqv
vdwlvi| vhuldo lqghshqghqfh/ krprvnhgdvwlflw|/ dqg qrupdolw|1
9Wdeoh 6= Vhqvlwlylw| ri Hodvwlflw| Hvwlpdwhv4<84099
Irupxodwlrq Fkdudfwhulvwlfv Lqfrph
ZSL/ Wlph wuhqg/ Djjuhjdwh Yduldeohv 5146W
ZSL/ Shu0fdslwd Yduldeohv 41;5W
G|qdplfv/ ZSL/ Shu0fdslwd Yduldeohv 41:9W






W Vljqlfdqw dw wkh 8( ohyho1
D pruh udglfdo fkdqjh lqyroyhv xvlqj dq rswlpl}dwlrq prgho wkdw uhod{hv wkh
dvvxphg frqvwdqf| ri lqfrph dqg sulfh hodvwlflwlhv1 Iru wklv L xvh wkh Urwwhugdp
prgho ghyhorshg e| Eduwhq +4<9;,=
z|3￿oqp| @ oq|| . oqs|>A3>?3>
zkhuh z @
6uR6
+uR+ lv wkh h{shqglwxuh vkduh ri lpsruwv/  lv wkh shufhqwdjh ri d rqh0
groodu lqfuhdvh lq lqfrph ghyrwhg wr lpsruwv/ dqg  lv wkh frpshqvdwhg sulfh hhfw1
Wkh lqfrph hodvwlflw| lv
>
￿| zklfk ydulhv lqyhuvho| zlwk wkh h{shqglwxuh vkduh ri







U2 @3 =9:>VHU @4 5 =;( Qxoo K|srwkhvlv +s0ydoxh,
Vdpsoh= 4<8404<99 Vhuldo0Lqghshqghqfh +3189, Qrupdolw| +3195,
Krprvnhgdvwlflw| +318:,
Wkh frh!flhqw hvwlpdwhv duh vwdwlvwlfdoo| vljqlfdqw dqg gr qrw ylrodwh wkhruhwlfdo
sulruv> wkh uhvlgxdov vdwlvi| vhuldo lqghshqghqfh/ krprvnhgdvwlflw|/ dqg qrupdolw|1
Lqwhuhvwlqjo|/ wkh hvwlpdwhg lqfrph hodvwlflw| lv forvh wr wkdw ri wkh orj0olqhdu prgho
+jxuh 8, ryhu 4<8404<991 Wklv qglqj vxjjhvwv wkdw wkh hodvwlflw| sx}}oh qrwhg e|
Krxwkdnnhu dqg Pdjhh lv qrw wkh uhvxow ri ljqrulqj rswlpl}dwlrq dv prghohg wkhq1
Wkh uhvxowv dovr vxjjhvw wkdw wkh orj0olqhdu irupxodwlrq lv d xvhixo dssur{lpdwlrq
wr wkh Urwwhugdp prgho gxulqj 4<840991 Li wklv xvhixoqhvv khog rxwvlgh wkh hvwl0
pdwlrq vdpsoh/ wkhq rqh zrxog h{shfw wkdw vxevhtxhqw vwxglhv xvlqj wkh orj0olqhdu
dssur{lpdwlrq zrxog kdyh uhsruwhg orzhu lqfrph hodvwlflwlhv jlyhq wkh lqfuhdvh lq wkh
lpsruw0JGS udwlr lq wkhlu hvwlpdwlrq vdpsohv1 Lqghhg/ rxw0ri0vdpsoh h{wudsrodwlrqv
ri wkh lqfrph hodvwlflw| iurp wkh Urwwhugdp prgho h{klelw dq xqplvwdndeoh wuhqg wr
krprwkhwlflw| +jxuh 8,1 Vxevhtxhqw vwxglhv uhsruw/ krzhyhu/ qrwklqj olnh lw dv jxuh
4 deryh vkrzv1
43Wkrxjk wkh Urwwhugdp prgho zdv dydlodeoh lq 4<9</ lwv xvh zdv qrw zlghvsuhdg1 Wkxv L dp qrw
xvlqj lw khuh wr fulwlfl}h wkh zrun ri Krxwkdnnhu dqg Pdjhh +4<9<, exw udwkhu wr vhh li lw dffrxqwv
iru wkh hodvwlflw| sx}}oh1









95% Band for Houthakker-Magee, per-capita form
95% Band for Rotterdam
Houthakker-Magee Sample
Iljxuh 8= <8( Edqgv iru Lqfrph Hodvwlflwlhv= Urwwhugdp dqg Orj0olqhdu Prghov
51515 Vhsdudwlrq ri vhfxodu dqg f|folfdo irufhv
Lqwhuhvw lq vhsdudwlqj vhfxodu iurp f|folfdo irufhv vwhpv iurp wkh glhuhqwldo uhvsrqvh
ri lpsruwv wr wkhvh irufhv1 Vhfxodu irufhv/ vxfk dv fkdqjhv lq frpsdudwlyh dgydqwdjh/
h{huw wkhlu lq xhqfh judgxdoo| zkhuhdv f|folfdo irufhv/ vxfk dv fkdqjhv lq lqyhqwrulhv
dqg surgxfwlrq erwwohqhfnv/ h{huw wkhlu lq xhqfhv vzliwo|1 Uhfrjql}lqj wkdw sxeolvkhg
phdvxuhv ri lqfrph dqg sulfhv hperg| vhfxodu dqg f|folfdo irufhv/ Nkdq dqg Urvv
+4<:8, sursrvh d phwkrg wr ohw ohdvw vtxduhv glhuhqwldwh wkhlu hhfwv rq lpsruwv1
Vshflfdoo|/ wkh| vshfli|lqj wkh lpsruw0ghpdqg htxdwlrq dv
oqp| @ f . ￿r oq|r
| . ￿S+oq||  oq|r
|,.2 oqs|>
zkhuh |r
| uhsuhvhqwv vhfxodu +srwhqwldo, lqfrph dqg +oq||oq|r
|, phdvxuhv wkh f|folfdo
frpsrqhqw dv wkh ghyldwlrq ehwzhhq dfwxdo dqg srwhqwldo rxwsxw1 Lq wkh devhqfh ri
sxeolvkhg gdwd iru |r
|> rqh pd| dvvxph wkdw oq|r
| @   wuhqg wr rewdlq
oqp| @ f . ￿r    wuhqg . ￿S  oq||  ￿S    wuhqg . 2 oqs|
@ f . ￿S  oq| .2oqs| .   +￿r  ￿S,  wuhqg=
Lq wklv fdvh/ wkh wuhqg lv wkh [ yduldeoh dqg li ￿r  ￿S 9@3 > wkhq dq htxdwlrq wkdw
h{foxghv wkh wuhqg zloo lqgxfh d eldv lq wkh lqfrph hodvwlflw|1 Pruhryhu/ wkh hvwlpdwhg
lqfrph hodvwlflw| zloo hperg| f|folfdo hhfwv dqg/ wkhuhiruh/ lw fduulhv qr lpsolfdwlrqv
iru wkh orqj uxq= ljqrulqj wkh wuhqg ryhuvwdwhv wkh uhohydqfh ri wkh hodvwlflw| sx}}oh1
Wkrxjk vlpsoh wr lpsohphqw/ wklv dssurdfk uhvwulfwv vhfxodu irufhv rshudwlqj ryhu
lqfrph dqg sulfhv wr kdyh wkh vdph hhfw rq lpsruwv/ dv Kd|qhv dqg Vwrqh +4<;6,
qrwh1 Wkhlu dssurdfk lqyroyhv hvwlpdwlqj +qrw zlwk ROV,
oqpr
| @ fr .￿r oq|r
| . 2r oqsr
|
oqpS
| @ fS . ￿S oq|S
| . 2S oqsS
|>
zkhuh wkh vxshuvfulswv v dqg f ghqrwh wkh vhfxodu dqg f|folfdo revhuydwlrqv zklfk
duh jhqhudwhg e| xvlqj d vshfwudo ghfrpsrvlwlrq ri wkh ruljlqdo vhulhv1 Wkhlu phwkrg
orzhuv wkh hvwlpdwhg lqfrph hodvwlflw| iurp 41< wr 418 +Kd|qhv dqg Vwrqh/ 4<;6/ wdeoh
6, zklfk dwwhqxdwhv exw grhv qrw vroyh wkh sx}}oh1
;Zk| lv wklv phwkrg qrw hpsor|hg pruh zlgho|B Ehfdxvh ri wkh gl!fxowlhv ri
lqwhjudwlqj vshfwudo phwkrgv lqwr prghov wr iruhfdvw h{0dqwh lpsruwv edvhg rq dv0
vxpswlrqv derxw ixwxuh JGS dqg uhodwlyh sulfhv1 Lqghhg/ wr lqwhjudwh wkh vshfwudo
phwkrg lqwr d iruhfdvwlqj prgho lqyroyhv vshfli|lqj/ lq dgydqfh/ wkh pl{ ri vhfxodu
dqg f|folfdo idfwruv dvvrfldwhg zlwk h{0dqwh sdwkv iru JGS dqg sulfhv1 Ehfdxvh wklv
pl{ lv qrw xqltxh/ kdylqj vhsdudwh hvwlpdwhv iru vhfxodu dqg f|folfdo idfwruv lv qrw
sduwlfxoduo| khosixo1 Dq dowhuqdwlyh dssurdfk lqyroyhv iruhfdvwlqj vhsdudwho| |r
| dqg
|S
|> zklfk lv vwudljkwiruzdug ehfdxvh wkhvh wzr yduldeohv duh shulrglf ixqfwlrqv ri
wlph1 Exw wkh phfkdqlvwlf fkdudfwhu ri wklv dssurdfk phdqv wkdw lw fdqqrw wdnh lqwr
dffrxqw uhfhqw ghyhorsphqwv wkdw zrxog lq xhqfh d jlyhq JGS iruhfdvw1
51516 Uhod{dwlrq ri sulfh krprjhqhlw|
Dujxlqj wkdw sulfh krprjhqhlw| qhhg qrw krog dw wkh djjuhjdwh ohyho/ Pxuud| dqg
Jlqpdq +4<:9, xvh
oqp| @ f . ￿oq|| . 2+ oqs+| . 26 oqs6|>2+ A 3>26 ? 3
zkhuh s+| lv wkh sulfh iru wkh grphvwlf surgxfw dqg s6| lv wkh sulfh iru lpsruwv1 Wr
fdvw irupxodwlrq lq whupv ri rplwwhg yduldeohv/ L dgg dqg vxewudfw 2+ oqs6| dqg jhw
oqp| @ f . ￿ oq|| . 2+ oqs+| . 26 oqs6| . 2+ oqs6|  2+ oqs6|
@ f . ￿ oq|| . 2+  +oqs+|  oqs6|,.+ 26 . 2+,  oqs6|
@ f . ￿ oq|| . 2+ oqs| .+ 26 . 2+,  oqs6|=
Lq wklv fdvh/ oqs6| lv wkh [ yduldeoh dqg li 26 . 2+ 9@3 > wkhq dq htxdwlrq wkdw
h{foxghv oqs6| zloo lqgxfh d eldv lq wkh lqfrph hodvwlflw|1 Pxuud| dqg Jlqpdq uhgxfh
wkh lqfrph hodvwlflw| iru XV lpsruwv iurp 41< wr 417 +Pxuud| dqg Jlqpdq/ 4<:9/ wdeoh
5,1 Vwhuq/ Edxp/ dqg Juhhq +4<:<,/ krzhyhu/ dovr uhod{ sulfh krprjhqhlw| dqg qg
wkdw wkh lqfrph hodvwlflw| lv rqh1 Iru prghov uhod{lqj wkh sulfh0krprjhqhlw| dvvxps0
wlrq/ qr whfkqlfdo frqvlghudwlrqv frpsolfdwh h{0dqwh iruhfdvwlqj/ exw wklv dssurdfk lv
qrw srsxodu ehfdxvh wkh suhglfwlrqv hperg| d ylrodwlrq ri udwlrqdo ehkdylru1
51517 Hylghqfh zlwk Uhfhqw Revhuydwlrqv
Wr h{dplqh zkhwkhu frpelqlqj uhfhqw revhuydwlrqv zlwk suhylrxv phwkrgv orzhuv wkh
hvwlpdwhg lqfrph hodvwlflw| ri XV lpsruwv/ L dsso| ROV wr
oqp| @ f . ￿oq|| . 2+ oqs+| .26 oqs6| .￿  wuhqg
Edvhg rq zlwk txduwhuo| gdwd ryhu 4<9:0<:/ wkh frqyhqwlrqdo hodvwlflw| sx}}oh uhpdlqv
lqwdfw/ d uhvxow urexvw wr frpprglw| glvdjjuhjdwlrq +wdeoh 7,1 Ixuwkhupruh/ wkh
uhvxowv lpso| wkdw djjuhjdwh shu0fdslwd lpsruwv zrxog jurz dw dq dqqxdo udwh ri 619
shufhqw +@31;<7, hyhq li lqfrph dqg uhodwlyh sulfhv zhuh wr uhpdlq/ olwhudoo|/ {hg1
<Wdeoh 7= Wuhqg dqg Orqj0Uxq Hodvwlflwlhv iru XV Lpsruwv4<9:0<:W
Vhuylfhv Surgxfwlrq Frqvxpswlrq Djjuhjdwh
Lqfrph ￿ 4186W 5134W 617:W 5134W
Grphvwlf Sulfh 2+ 4175W 04163W 4168W 0317:W
Lpsruw Sulfh 26 04158W 3139 031<9W 03158W
Wuhqg433 ￿ 03135 41;;W 0316<W 31;<W
W Vljqlfdqw dw wkh 8( ohyho> erwk lpsruwv dqg lqfrph duh h{suhvvhg lq shu0fdslwd whupv1
Uhfrjql}lqj wkdw d wuhqg lv qrw dq lghdo sur{| iru vhfxodu hhfwv +wkh fulwlflvp ri
Kd|qhv dqg Vwrqhv/ 4<;6,/ L dsso| ohdvw vtxduhv wr gdwd owhuhg zlwk wkh Krgulfn0
Suhvfrww owhu xvlqj d zhljkw ri 49331 Wkh hodvwlflw| sx}}oh uhpdlqv lqwdfw +wdeoh
8,1
Wdeoh 8= KS Ilowhu dqg Orqj0Uxq Hodvwlflwlhv iru XV Lpsruwv4<9:0<:W
Vhuylfhv Surgxfwlrq Frqvxpswlrq Djjuhjdwh
Lqfrph 41<9W 519<W 61:9W 519:W
Uhodwlyh Sulfh 04163W 03166W 031:4W 03177W
W Vljqlfdqw dw wkh 8( ohyho
Ryhudoo/ wkhq/ hruwv wr dgguhvv wkh hodvwlflw| sx}}oh kdyh ehhq lqvljkwixo exw qrw
vxffhvvixo= hvwlpdwhg lqfrph hodvwlflwlhv edvhg rq uhfhqw revhuydwlrqv h{fhhg rqh e| d
vljqlfdqw pdujlq1 Lq wkh qh{w wzr vhfwlrqv L vroyh wkh hodvwlflw| sx}}oh e| dgguhvvlqj
wzr idfwruv= wkh vxevwlwxwlrq eldv vwhpplqj iurp wkh rplvvlrq ri lpsruw sulfhv ri
qhz surgxfwv lq r!fldo vwdwlvwlfv dqg wkh khwhurjhqhlw| ri wdvwhv iru lpsruwv lqgxfhg
e| lppljudwlrq lqwr wkh Xqlwhg Vwdwhv1 Erwk idfwruv zhuh qhjoljleoh iru wkh vdpsoh
ri Krxwkdnnhu dqg Pdjhh/ exw kdyh uhdfkhg klvwrulfdo khljkwv vlqfh wkhq1
6 Lpsruwv dqg Sulfhv ri Qhz Surgxfwv
Khonlh dqg Krrshu +4<;;, qrwh wkdw gdwd iru lpsruw sulfhv kdyh ghflhqflhv e| idlolqj
wr lqfrusrudwh wkh sulfhv ri qhz surgxfwv/ hvshfldoo| wkrvh iurp ghyhorslqj frxqwulhv
zklfk duh/ jhqhudoo|/ orzhu wkdq wkh sulfhv ri h{lvwlqj surgxfwv144 Wklv lqdghtxdf| lq
vdpsolqj lqgxfhv d vxevwlwxwlrq eldv lq wkh lpsruw0sulfh gdwd zklfk xqghuvwdwhv wkh
idoo ri lpsruw sulfhv vkrzq lq jxuh 61 Wkxv uhfruglqj wudqvdfwlrq sulfhv surshuo|
zrxog eh uh hfwhg lq uhodwlyh0sulfh ghfolqhv juhdwhu wkdq wkrvh vkrzq lq jxuh 61 Vxfk
dgglwlrqdo ghfolqhv zrxog lqfuhdvh wkh uroh ri sulfhv lq h{sodlqlqj wkh xszdug wuhqg
lq wkh JGS vkduh ri lpsruwv/ glplqlvk wkh exughq rq lqfrph wr h{sodlq wkdw wuhqg/
dqg wkxv orzhu wkh hvwlpdwhg lqfrph hodvwlflw|1 Khonlh dqg Krrshu dujxh wkdw/ xqwlo
gdwd0froohfwlrq phwkrgv lpsuryh/ rqh fdq prgho wkh xszdug eldv lq lpsruw sulfhv dv
d ixqfwlrq ri lqfuhdvhv lq iruhljq vxsso|1 Wkxv wkh| dphqg wkh Krxwkdnnhu0Pdjhh
prgho dv





>￿ A 3 /
44Krrshu dqg Ulfkdugvrq +4<<4, rhu d froohfwlrq ri vwxglhv rq wkh txhvwlrq ri krz wr phdvxuh
lqwhuqdwlrqdo sulfhv dqg wkh frqvhtxhqfhv ri phdvxuhphqw fkrlfhv iru sudfwlfdo txhvwlrqv1
43zkhuh N￿r lv wkh XV fdslwdo vwrfn dqg NsJo lv wkh iruhljq fdslwdo vwrfn1 Wkhlu
hvwlpdwhg lqfrph hodvwlflw| lv/ krzhyhu/ 514 zklfk uhwdlqv wkh sx}}oh +Khonlh dqg
Krrshu 4<;;/ wdeoh 507,1
Ihhqvwud +4<<7, wdnhv xs wkh wdvn ri lpsurylqj wkh gdwd dqg jhqhudwlqj lpsruw
sulfhv wkdw fruuhfw iru wkh hqwudqfh ri qhz surgxfwv1 Kh vkrzv wkdw wkh wuxh lpsruw
sulfh htxdov wkh uhfrughg lpsruw sulfhv wlphv d eldv wkdw ydulhv ryhu wlph +Ihhqvwud
4<<7/ sdjh 48</ Sursrvlwlrq 4,=








sS6 @ fruuhfw sulfh ri lpsruwvlqfrusrudwhv qhz surgxfwv/
s6 @ r!fldo sulfh ri lpsruwvh{foxghv qhz surgxfwv/
 @ vkduh ri h{lvwlqj surgxfwv uhodwlyh wr doo surgxfwv/
 @ hodvwlflw| ri vxevwlwxwlrq dprqj surgxfwv/ A4=
Ihhqvwud froohfwv dqqxdo gdwd ryhu 4<9:04<;: rq sulfhv dqg txdqwlwlhv iru vhohfwhg
lpsruwv dqg frqvwuxfwv wkh fruuhfw lpsruw0sulfh lqgh{hv145 Kh qgv vljqlfdqw eldvhv
uhodwlyh wr r!fldo gdwd iru lpsruw sulfhv dqg/ wr hpskdvl}h wkh lpsruwdqfh ri wkhvh
eldvhv/ Ihhqvwud hvwlpdwhv wkh lqfrph hodvwlflw| iru XV lpsruwv zlwk r!fldo dqg fru0
uhfw sulfh gdwd1 Klv qglqjv lqglfdwh d uhgxfwlrq ri wkh lqfrph hodvwlflw| iurp 4199
+r!fldo gdwd,/ wr 416: +fruuhfw gdwd, iru Dwkohwlf vkrhv/ iurp 415< wr 414 iru Vwhho
eduv/ dqg iurp 6138 wr 515; iru WY uhfhlyhuv +Ihhqvwud 4<<7/ wdeoh 7,1
Wkhvh duh lpsruwdqw qglqjv exw wkh| dsso| wr d derxw 414( ri XV lpsruwv
udlvlqj d txhvwlrq derxw wkhlu jhqhudolw|1 Wr dgguhvv wklv txhvwlrq/ Ihhqvwud dqg
Vklhoov +4<<7, frqvwuxfw sulfh gdwd wkdw fruuhfw iru vxfk eldvhv iru wkh djjuhjdwh ri
qrq0rlo lpsruwv dqg dsso| ohdvw vtxduhv wr














Edvhg rq txduwhuo| gdwd hqglqj lq 4<;;/ wkh| uhgxfh wkh lqfrph hodvwlflw| iurp 519 wr d
vwdwlvwlfdoo| lqvljqlfdqw 41: +Ihhqvwud dqg Vklhoov 4<<7/ wdeoh 6,1 Djdlq/ wkh uhgxfwlrq
ri wkh lqfrph hodvwlflw| lv odujh exw wkh vwdwlvwlfdo lqvljqlfdqfh lv sureohpdwlf1
Zk| lv wklv phwkrg qrw hpsor|hg pruh zlgho| iru h{0dqwh iruhfdvwlqjB Ehfdxvh
wkh gdwd qhhghg wr frpsxwh | ehfrphv dydlodeoh zlwk ghod|v phdvxuhg lq |hduv1 Rqh
fdq e|sdvv wklv gudzedfn e| prgholqj klvwrulfdo revhuydwlrqv rq | zlwk yduldeohv
wkdw duh xsgdwhg iuhtxhqwo| dqg wkxv uhodwlyho| hdv| wr h{wudsrodwh/ zklfk lv zkdw L
sursrvh khuh e| frpelqlqj wkh phwkrgv ri Ihhqvwud +4<<7, dqg Khonlh dqg Krrshu
+4<;;,1 Vshflfdoo|/ L vwduw zlwk d vshflfdwlrq xvlqj wkh fruuhfw uhodwlyh sulfh=






45Wkh surgxfwv duh phq*v ohdwkhu dwkohwlf vkrhv/ phq*v dqg er|*v frwwrq nqlw vkluwv/ vwdlqohvv vwhho
eduv/ fduerq vwhho vkhhwv/ froru WY uhfhlyhuv +ryhu 4: lq vl}h,/ sruwdeoh w|shzulwhuv/ jrog exoolrq/
dqg vloyhu exoolrq +Ihhqvwud 4<<7/ wdeoh 4,1 Wkh wrwdo ydoxh ri wkhvh lpsruwv/ lq 4<;:/ lv '71: eloolrq1
44Uhfrjql}lqj wkh odfn ri gdwd iru sS6/ L lqyrnh Ihhqvwud*v uhvxow







dqg uhirupxodwh wkh lpsruw htxdwlrq dv







































zklfk lv wkh irupxodwlrq xvhg e| Ihhqvwud dqg Vklhoov +4<<7,1 Iroorzlqj Khonlh dqg












zkhuh ?3 phdqv wkdw dq lqfuhdvh lq iruhljq fdslwdo uhodwlyh wr XV fdslwdo lqwurgxfhv
qhz surgxfwv dqg wkhuhiruh orzhuv wkh h{shqglwxuh vkduh rq h{lvwlqj surgxfwv |=
Zlwk wklv dvvxpswlrq L jhw
















Ej3￿￿  A3 ehfdxvh 2 ? 3>A4> dqg ?3=
L phdvxuh wkh iruhljq fdslwdo vwrfn dv d jhrphwulf zhljkwhg dyhudjh ri fdslwdo






zkhuh N￿| lv dq lqgh{ ri wkh fdslwdo vwrfn ri wkh lwk frxqwu| dqg z￿ lv wkh vkduh ri
XV lpsruwv iurp wkh lwk frxqwu|> wkh z￿ duh qrupdol}hg wr vxp wr rqh1 Wkh frxq0
wulhv +zhljkwv lq shufhqw, duh Dujhqwlqd +31:(,/ Eud}lo +61<(,/ Fklqd +451<(,/ Fkloh
+31<(,/ Krqj Nrqj +<1;:(,/ Lqgrqhvld +51:8(,/ Nruhd +<13(,/ Pdod|vld +819(,/ Ph{0
lfr +5618(,/ Sklolsslqhv +518(,/ Vlqjdsruh +:18(,/ Wdlzdq +4517(,/ Wkdlodqg +715(,/
dqg Yhqh}xhod +716(,1 Iru N￿rc| L xvh wkh qrq0uhvlghqwldo fdslwdo vwrfn frqvwuxfwhg
dv wkh vxp ri surgxfhu gxudeohv dqg htxlsphqw146 Iljxuh 9 ehorz vkrzv wkdw wkh
XV fdslwdo vwrfn kdv jurzq dw d vorzhu sdfh wkdq wkh fdslwdo vwrfn ri wkhvh ghyho0
rslqj frxqwulhv1 Wkh glhuhqwldo lq jurzwk udwhv hperglhv wkh udwh dw zklfk wkh
Xqlwhg Vwdwhv lpsruwv qhz surgxfwv iurp wkhvh ghyhorslqj frxqwulhv1 Rqh olplwdwlrq
ri p| dssurdfk/ dv fxuuhqwo| lpsohphqwhg/ lv wkdw wkh gdwd iru wkh fdslwdo vwrfn ri
ghyhorslqj frxqwulhv vwduwv lq 4<;7 zklfk vkruwhqv wkh qxpehu ri revhuydwlrqv1
46Wkh gdwd iru wkh fdslwdo vwrfn frph iurp wkh IUE2Joredo prgho> Eud|wrq hw do1 +4<<:, dqg











Iljxuh 9= Fdslwdo VwrfnvX1V1 dqg Ghyhorslqj Frxqwulhv1
L qrz irfxv rq uhprylqj wkh dvvxpswlrq ri wkh uhsuhvhqwdwlyh djhqw e| dvvxplqj
wkdw djhqw khwhurjhqhlw| vwhpv iurp lppljudwlrq1
7 Lpsruwv dqg Lppljudwlrq
Sulruv Wkdw wkhuh pljkw eh dq dvvrfldwlrq ehwzhhq lpsruwv dqg lppljudwlrq lv
hylghqw lq jxuh :147 Iru wkh uvw kdoi ri wklv fhqwxu| erwk wkh lpsruw0JGS udwlr
dqg wkh vkduh ri iruhljq0eruq srsxodwlrq ghfolqh> erwk wuhqgv duh uhyhuvhg lq wkh
srvwzdu shulrg148




8 Import share in domestic expenditures
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Iljxuh := Lppljudwlrq Iorzv dqg Qrq0rlo LpsruwvXqlwhg Vwdwhv/ 4;<304<<5
Wklv dvvrfldwlrq kdv d uhjlrqdo frxqwhusduw +wdeoh 9,1 Lqghhg/ wkh vkduh ri XV lp0
sruwv dqg lppljudwlrq iurp Dvld lqfuhdvh iurp wkh vpdoohvw lq 4<:3 wr wkh odujhvw
lq 4<<81 Lq frqwudvw/ wkh vkduhv ri XV lpsruwv dqg lppljudwlrq iurp Hxursh gurs
iurp wkh vhfrqg odujhvw lq 4<:3 wr wkh vpdoohvw lq 4<<81 Wkh XV vkduh ri lpsruwv dqg
lppljudwlrq iurp Qruwk Dphulfd fkdqjh olwwoh lq 58 |hduv/ ghvslwh wkh lppljudwlrq
vxujh lq 4<<31
47L xvh wkh Exuhdx ri Fhqvxv* ghqlwlrq ri lppljudqwv= Wkrvh qrquhvlghqw dolhqv dgplwwhg wr wkh
Xqlwhg Vwdwhv iru shupdqhqw uhvlghqfh1 Wklv ghqlwlrq h{foxghv qrquhvlghqw dolhqv frplqj wr wkh
Xqlwhg Vwdwhv iru d whpsrudu| shulrg ru wkrvh iruhljq qdwlrqdov olylqj lq wkh Xqlwhg Vwdwhv zlwk wkh
lqwhqwlrq ri ehfrplqj shupdqhqw uhvlghqwv exw zdlwlqj wr phhw wkh holjlelolw| fulwhuld1
48Gdwd iru qrq0rlo lpsruwv/ shu0fdslwd h{shqglwxuhv/ dqg uhodwlyh sulfhv frph iurp Pdutxh} +4<<<,1
Gdwd iru lppljudwlrq frph iurp Plwfkhoo +4<<;,/ sdjhv <60<91
46Wdeoh 9= X1V1 Elodwhudo Lpsruwv dqg Lppljudwlrq Vkduhv@ +(,
4<:3 4<:8 4<;3 4<;8 4<<3 4<<8
Lppljudwlrq iurp=
Hxursh 6414 4<15 4619 4414 :16 4:1;
Dvld 5817 6716 7718 7917 5513 6:15
Qruwk DphulfdK 6719 6;13 6414 641< 9516 6514
Lpsruwv iurp=
Hxursh 6319 5617 5414 571: 551: 4<1<
Dvld 5615 551; 581; 691< 6;15 7517
Q r u w k D p h u l f d6 3 1 95 7 1 85 4 1 65 7 1 95 7 1 45 : 1 7
@ Vrxufh= Dsshqgl{ D> KFdqdgd dqg Ph{lfr
Prgholqj P| jrdo lv wr wudqvodwh wkhvh revhuydwlrqv lqwr d irupdo prgho ri lpsruwv
vkrzlqj wkdw dq lqfuhdvh lq wkh vkduh ri iruhljq0eruq udlvhv lpsruwv iru jlyhq lqfrph
dqg uhodwlyh sulfhv1 L vwduw e| dvvxplqj d orj0olqhdu lpsruw ghpdqg iru wkh lwk
lqglylgxdo ghshqglqj rqo| rq lqfrph dqg uhodwlyh sulfhv=
oqp￿| @ f￿ . ￿￿ oq|￿| . 2￿ oqs￿| . x￿|> +4,
zkhuh f￿ lv wkh iruhljq0surgxfw eldv zklfk lv qhjdwlyh li wkh lwk lqglylgxdo suhihuv wr
ex| Dphulfdq1 Rwkhu irupxodwlrqv duh dydlodeoh exw L irfxv khuh rq wkh orj0olqhdu
prgho wr dyrlg frqixvlqj wkh urohv ri prgho fkrlfh dqg lppljudwlrq lq dffrxqwlqj iru
wkh hodvwlflw| sx}}oh149




































49Wkh irupdo ghulydwlrq ri +4, lv gxh wr Vhqkdgml +4<<;, zkr xvhv Krxwkdnnhu*v +Krxwkdnnhu 4<93,






K|n￿ 'E noK| nE e| 3 _| 3 R|6|












zkhuh _| l vw k hg h p d q gi r ug r p h v w l fj r r g v /6| lv wkh ghpdqg iru lpsruwv/ K|n￿ lv qhw iruhljq zhdowk/
B lv wkh glvfrxqw udwh/ o lv wkh lqwhuhvw udwh/ e| lv wkh hqgrzphqw/ R| lv wkh sulfh ri lpsruwv uhodwlyh
wr wkh sulfh ri grphvwlf surgxfwv/ | dqg | duh suhihuhqfhv sdudphwhuv1 Vroylqj wkh uvw0rughu





























Htxdwlrq +6, lv kdug wr lpsohphqw hpslulfdoo| ehfdxvh gdwd iru wkh phdqv ri wkh
orjdulwkpv/ dv rssrvhg wr gdwd iru wkh orjdulwkp ri wkh phdq/ duh qrw dydlodeoh1 Wkxv
L dvvxph wkdw wkh orjdulwkpv ri uhodwlyh sulfhv/ ri shu0fdslwd lpsruwv/ dqg shu0fdslwd























































R| duh wkh yduldqfhv ri wkh glvwulexwlrqv ri wkh orjdulwkpv ri
shu0fdslwd lpsruwv/ lqfrph/ dqg uhodwlyh sulfhv/ uhvshfwlyho|1 Vxevwlwxwlqj +7,/ +8,/






















Wkhvh vhwwlqjv dprxqw wr dvvxplqj wkh uhsuhvhqwdwlyh0djhqw prgho lq d vlwxdwlrq
zkhuh wkh xvhixoqhvv ri uhsuhvhqwdwlyhqhvv lv ehlqj txhvwlrqhg1 Exw e|sdvvlqj wklv






+| duh kdug wr jhw1 Dv
dq dowhuqdwlyh/ L prgho wkhvh prphqwv lq whupv ri revhuydeoh pdjqlwxghv1
Iluvw/ iroorzlqj wkh hylghqfh iurp wdeoh 9 deryh/ L dvvxph wkdw lqfuhdvhv lq wkh




@ ff . f￿ oq+L|,.qfc|> +;,
zkhuh L| lv wkh vkduh ri iruhljq0eruq lq XV srsxodwlrq dqg qfc| lv d udqgrp whup1
Lqwxlwlyho|/ li lppljudqwv uhwdlq wkhlu wdvwhv iru wkhlu qdwlyh surgxfwv/ wkhq d fhwhulv




uhsuhvhqwv wkh dyhudjh surshqvlw| wr ex| iruhljq surgxfwv zklfk/ lq wkh suhvhqfh ri
lppljudwlrq/ lqfuhdvhv lq uhvsrqvh wr d uh0rulhqwdwlrq ri suhihuhqfhv iru jlyhq sulfhv
dqg lqfrph/ krzhyhu phdvxuhg1
48Vhfrqg/ L dvvxph wkdw wkh exon ri lppljudqwv frph iurp frxqwulhv zlwk shu0
fdslwd lqfrph vx!flhqwo| glhuhqw iurp wkdw ri wkh Xqlwhg Vwdwhv vr wkdw dq lqfuhdvh





@ +f . +￿oq+L|,.j+c|> +<,
zkhuh j+ lv d udqgrp whup1 Hpslulfdo vxssruw iru htxdwlrq +43, uhvwv rq wzr vrxufhv1
Iluvw/ Erumdv/ Iuhhpdq/ dqg Ndw} +4<<4, qg wkdw lppljudwlrq frqwulexwhv wr wkh
glvshuvlrq ri zdjhv1 Vhfrqg/ wkh Jlql frh!flhqw +d phdvxuh ri 2
+|, dqg wkh vkduh ri
iruhljq0eruq srsxodwlrq duh forvho| uhodwhg +jxuh ;,14;





ln(Gini) =   -1.06      +0.12 ln(Share of Immigrants)
( 0.018)      (0.01)
Rsqrd = 0.90; Sample 1979-96
Share of Immigrants
Gini Coefficient
Iljxuh ;= Jlql Frh!flhqw dqg Lppljudwlrq
Wklug/ L srvwxodwh wkdw dq lqfuhdvh lq lppljudwlrq fkdqjhv wkh frpsrvlwlrq ri wkh




@ 6f . 6￿oq+L|,.j6c|> +43,
zkhuh j6 lv d udqgrp whup1 Wkh frqvxpswlrq vxuyh|v uhsruwhg lq Jrxog +4<<7,
vxssruw wklv dvvxpswlrq1
Ilqdoo|/ iroorzlqj Jrxog +4<<7,/ L dvvxph wkdw wkh iruhljq0eruq kdyh/ frpsduhg
wr wkh qdwlyh0eruq/ dq dgydqwdjh lq whupv ri lqirupdwlrq derxw sulfhv/ odqjxdjh/
fxvwrpv/ dqg uhjxodwlrqv ri iruhljq surgxfwv1 Wklv lqirupdwlrq glhuhqwldo wudqvodwhv




@ Rf . R￿oq+L|,.jRc|> +44,
zkhuh jR lv d udqgrp whup1
4:Iru hylghqfh ri d glvshuvlrq ri phgldq lqfrph dfurvv lppljudqwv e| frxqwu|/ vhh wkh Vwdwlvwlfdo
Devwudfw ri wkh Xqlwhg Vwdwhv +4<;9/ wdeoh Qr1 73,1
4;Ehfdxvh wkh Jlql frh!flhqw dqg wkh vkduh ri lppljudqwv duh uhvwulfwhg wr wdnh srvlwlyh ydoxhv/ L
uhsruw lq wkh judsk wkh uhjuhvvlrq xvlqj orjdulwkpv ri wkhvh yduldeohv1 Wkh gdwd vrxufh iru wkh Jlql
frh!flhqw lv XV Fhqvxv Exuhdx/ Klvwrulfdo Lqfrph Wdeohv= H{shulphqwdo Phdvxuhv/ Wdeoh UGL08
dydlodeoh dw kwws=22zzz1fhqvxv1jry2kkhv2lqfrph2klvwlqf2ugl381kwpo
49Vxevwlwxwlqj +;,0+44, lqwr +:, |lhogv
oqp| @ f . ￿ oq|| . 2 oqs| . ￿ oq+L|,.| +45,
| @ x| . j6c|  ￿j+c|  2jRc| . qfc|>
zklfk lv wkh Krxwkdnnhu0Pdjhh prgho dxjphqwhg wr doorz iru wkh uroh ri lppljudwlrq
zlwk f @ ff . 6f . +f . Rf dqg ￿ @ 6￿  ￿+￿  2R￿ . f￿= Wkxv wkh
prgholqj vwudwhj| uhwdlqv lghqwldelolw| ri wkh lqfrph dqg sulfh hodvwlflwlhv exw qrw
ri wkh lppljudwlrq hhfw1 Qhyhuwkhohvv/ li R￿ @ +￿> 2 @ 4> dqg ￿ @4 > wkhq
￿ @ 6￿ . f￿ A 3= Dowhuqdwlyho|/ li
j6￿nqf￿nq2jR￿
j+￿ A ￿ wkhq ￿ A 31
Frpphqwv rq Htxdwlrq +45,
41 Htxdwlrq +45, jhqhudol}hv suhylrxv zrun e| uhprylqj wkh dvvxpswlrq ri d uhs0




R @ f￿ @3fkdqjlqj ht1 +45, wr
oqp| @ f . ￿oq|| . 2oqs| . x|>
zklfk lv wkh orj0olqhdu prgho zlwkrxw lppljudwlrq14<



























Wr wkh h{whqw wkdw wkh iruhljq0surgxfw eldv/
S￿|
￿ qf￿
￿| > lv qrw {hg lq wkh suhvhqfh
ri lppljudwlrq/ wkhuh lv d uh0rulhqwdwlrq ri suhihuhqfhv iru jlyhq sulfhv dqg
lqfrph/ krzhyhu phdvxuhg1 Prgholqj wklv iruhljq eldv zlwk htxdwlrq +45, zrxog
|lhog
oqp| @ ff . ￿oq|| .2oqs| . f￿ oq+L|,.x| . qfc|=
61 Jlyhq wkdw olwwoh lv nqrzq d sulrul derxw wkh glvwulexwlrqv ri j6c|> j+c|> jRc|>
dqg qfc|> wkhuh lv qr suhvxpswlrq wkdw | @ x| . j6c|  ￿j+c|  2jRc| .
qfc|>lv zklwh qrlvh1 Wkxv L hpskdvl}h whvwlqj wkh surshuwlhv ri | wr hqvxuh wkdw
lqihuhqfhv gr qrw ylrodwh wkh pdlqwdlqhg dvvxpswlrqv1
4<Qrwlfh wkdw wklv fdvh glhuv iurp wkh rqh zkhuh wkh hqwluh srsxodwlrq frqvlvwv ri lppljudqwv iru
lq wkdw fdvh U| 'dqg qf￿ 'fjlylqj *?6| ' qfnq￿ *?+|nq2 *?R|n"|czklfk lv qrw revhuydwlrqdoo|
htxlydohqw wr wkh fdvh ri wkh uhsuhvhqwdwlyh djhqw ehfdxvh @oE"| ' @oE|1
4:L frqvwuxfw gdwd iru wkh vkduh ri iruhljq0eruq srsxodwlrq/ L> dv I@Q zkhuh I lv
wkh vwrfn ri iruhljq0eruq uhvlghqwv dqg Q lv uhvlghqw srsxodwlrq1 Gdwd iru wkh vwrfn ri
iruhljq0eruq uhvlghqwv duh frqvwuxfwhg dv I| @ i|.+4$|,I|3￿> zkhuh i| lv wkh  rz ri
lppljudqwv dqg $| lv wkh pruwdolw| udwh ri lppljudqwv1 L dvvxph dq $ ri ;1< shu 4333
+dqqxdo udwh,/ wkh vdph dv wkdw ri wkh qdwlyh srsxodwlrq1 Dv d ehqfkpdun iru iruhljq0
eruq uhvlghqw srsxodwlrq/ L xvh I￿b.f @6 =655 ploolrq shupdqhqw uhvlghqwv +Vwdwlvwlfdo
Devwudfw 4<;9/ wdeoh 45:,1 L xvh wkh 4<:3 ehqfkpdun ehfdxvh/ sulru wr 4<86/ wkh
r!fldo ghqlwlrq ri lppljudqw fkdqjhg pdq| wlphv xqghuplqlqj wkh frpsdudelolw|
ri wkh ydoxhv dfurvv shulrgv1 Edvhg rq wkhvh dvvxpswlrqv/ jxuh < vkrzv wkh xszdug
wuhqg lq wkh  rz ri lppljudqwv zklfk kdv udlvhg wkh vkduh ri iruhljq0eruq uhvlghqwv
lq wrwdo XV srsxodwlrq wr pruh wkdq hljkw shufhqwdjh srlqwv e| 4<<:1 Dsshqgl{ F
ghdov zlwk phdvxuhphqw huuruv vwhpplqj iurp loohjdo lppljudqwv dqg wkh fkrlfh ri
ehqfkpdun1
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7.5 Cummulative Immigration scaled by Population
Percent
Iljxuh <= Lppljudwlrq Iorz +wrs, dqg Srsxodwlrq Vkduh ri Iruhljq0eruq +erwwrp,
8 Hfrqrphwulf Dqdo|vlv
814 Phwkrg
Iru sdudphwhu hvwlpdwlrq/ L xvh wkh frlqwhjudwlrq phwkrg ri Mrkdqvhq +4<;;, zklfk
dyrlgv vlpxowdqhlw| eldvhv dqg glhuhqwldwhv vhfxodu iurp f|folfdo hhfwv1 L dsso| wklv
phwkrg wr wzr prghov=
Sulfh0Eldv Prgho






oqp| @ f . ￿ oq|| . 2 oqs| . ￿ oqL|




￿}|3￿ . ￿}|3￿ .|> |  QL+3>, +46,
4;zkhuh }￿
| @+ o qp| oq|| oqs| oq[| ,> q lv wkh qxpehu ri odjv> p uhsuhvhqwv shu0fdslwd
lpsruwv> | lv shu0fdslwd uhdo JGS> s lv wkh sulfh ri lpsruwv uhodwlyh wr wkh JGS





ru L|> ￿ lv d 7{7 pdwul{ ri frh!flhqwv iru f|folfdo
















zkhuh wkh hohphqwv ri  phdvxuh wkh vshhg ri dgmxvwphqw dqg duh nqrzq dv ordglqj
frh!flhqwv> wkh yhfwru +￿￿===e￿,@￿
￿ fkdudfwhul}hv wkh lwk vhfxodu +orqj0uxq, uhodwlrq
dprqj oqp|> oq||> oqs|> dqg oq[= L ghwhuplqh wkh qxpehu ri orqj0uxq uhodwlrqv
zlwk wkh whvwv ri Mrkdqvhq dqg Mxvholxv +4<<3,= ￿c4@  iru whvwlqj wkdw wkhuh duh l
orqj0uxq uhodwlrqv dqg ￿c|o@Se iru whvwlqj wkdw wkhuh duh dw prvw l orqj0uxq uhodwlrqv1
Uhfrjql}lqj wkdw hvwlpdwhv ghulyhg iurp wkh Mrkdqvhq surfhgxuh duh vhqvlwlyh wr wkh
qxpehu ri odjv +q,/ L frqvlghu ydoxhv ri q iurp 5 wr 49 dqg uhmhfw odj ohqjwkv wkdw
|lhog pxowlsoh frlqwhjudwlrq yhfwruv ru ylrodwh sulruv iurp hfrqrplf wkhru|1
815 Uhvxowv
Edvhg rq txduwhuo| gdwd wkurxjk 4<<:/ wkh uhvxowv lqglfdwh wkdw wkh hvwlpdwhg lqfrph
hodvwlflw| iru djjuhjdwh lpsruwv lv 415 iru wkh sulfh0eldv prgho dqg 414 iru wkh lppl0
judwlrq prgho +wdeoh :,> wkhvh hvwlpdwhv duh vwdwlvwlfdoo| vljqlfdqw1 Wkh hvwlpdwhg
sulfh hodvwlflw| lv 0415 iru wkh sulfh0eldv prgho dqg 0318 iru wkh lppljudwlrq prgho>
wkhvh hvwlpdwhv duh vwdwlvwlfdoo| vljqlfdqw1 Wkh hhfwv ri sulfh eldvhv dqg lppl0
judwlrq rq djjuhjdwh lpsruwv duh srvlwlyh dqg vljqlfdqw153 Ilqdoo|/ wkh uhvlgxdov ri
erwk prghov vdwlvi| qrupdolw|/ vhuldo lqghshqghqfh/ dqg krprvnhgdvwlflw|1 Ryhudoo/
wkh uhvxowv lqglfdwh wkdw wkh hodvwlflw| sx}}oh ri wkh odvw wkuhh ghfdghv lv wkh uhvxow ri
ljqrulqj hlwkhu wkh vxevwlwxwlrq eldv lqgxfhg e| h{foxglqj sulfhv iru qhz surgxfwv ru
wkh jurzlqj khwhurjhqhlw| ri lqglylgxdov dvvrfldwhg zlwk lppljudwlrq1
Exw zklfk ri wkhvh wzr irupxodwlrq vkrxog eh xvhgB Rqh fdq dgguhvv wklv txhvwlrq
e| iruplqj dq dxjphqwhg prgho lqfoxglqj erwk idfwruv dqg whvwlqj zklfk ri wkh wzr
lv wkh vljqlfdqw rqh1 Dv dq dowhuqdwlyh/ L h{sorlw wkh wkhruhwlfdo lpsolfdwlrqv iurp
rswlpl}dwlrq iru prghov zlwk frqvwdqw hodvwlflwlhv qrwhg e| Odx +4<;9/ sdjh 485:,=
Zh frqfoxgh wkdw +orfdo, vxppdelolw| dorqh lpsolhv wkdw wkh v|vwhp
ri frqvxphu ghpdqg ixqfwlrqv pxvw wdnh wkh irup=
oq[￿ @ ￿  oqs￿ .o qP￿
zklfk lv qr orqjhu  h{leoh1 Iru wklv v|vwhp/ wkh rzq sulfh hodvwlflw| lv
plqxv rqh/ wkh furvv0sulfh hodvwlflwlhv duh }hurhv/ dqg wkh lqfrph hodvwlflw|
lv xqlw| iru wkh ghpdqg ixqfwlrq ri hdfk dqg hyhu| frpprglw|1
53Wkh frh!flhqw iru lppljudwlrq lv 3165 zklfk/ zkhq frpelqhg zlwk wkh revhuydwlrqv rq shu0
fdslwd lpsruwv dqg wkh vkduh ri iruhljq0eruq srsxodwlrq/ h{sodlqv derxw wzr0iwkv ri wkh uhfrughg
lqfuhdvh ri shu0fdslwd lpsruwv ri jrrgv dqg vhuylfhv ryhu 4<:40<:1 Wkh fkdqjh lq lpsruwv lv jlyhq
e| 6b.*6.￿ 'E +b.*+.￿
￿￿￿e. ERb.*R.￿
3f￿eH￿ EUb.*U.￿




f￿￿2H EJ|eos@S|Jor Wkh hqwu| lq wkh wh{w lv
Ee￿￿￿S￿3=65;
￿￿bDD 
4<Wdeoh := Orqj0Uxq Hodvwlflwlhv iru XV LpsruwvQhz0Surgxfw Sulfhv dqg Lppljudwlrq
Djjuhjdwh Surgxfwlrq Frqvxpswlrq Vhuylfhv
Lqfrph 414; 4147 319< 4145 4174 4164 4189 4154
+3157, +3139, +3156, +3137, +3146, +3139, +3155, +3139,
Sulfh 0414; 0317; 031;3 03193 041:8 04143 0513: 04147
+3154, +3147, +3147, +3143, +315<, +3147, +317;, +3146,
Sulfh Eldv 3168 0 3195 0 3146 0 3135 0
+3145, +3145, +3143, +3144,
Lppljudwlrq 0 3165 0 3159 0 31:6 0 3168
+313;, +3138, +3137, +3136,
Whvwv
Lqghshqghqfh 316< 3185 31;3 3195 3137W 3195 318< 31:9
Qrupdolw| 3169 31<6 314< 3133W 31;6 3133W 313; 3154
Krprvnhgdvwlfw| 31;: 3138 31:4 3194 31<; 3194 3169 3185
Hqwulhv lq sduhqwkhvhv duh vwdqgdug huuruv1
Uholdqfh rq wklv wkhruhwlfdo lpsolfdwlrq lpsolhv wkdw wkh sulfh0eldv prgho lv wkh
uhohydqw rqh iru djjuhjdwh lpsruwv jlyhq wkdw lw kdv xqlwdu| hodvwlflwlhv1 Exw zkdw
krogv wuxh iru wkh djjuhjdwh qhhg qrw krog wuxh iru wkh frpsrqhqwv dqg/ wkxv/ wkhuh
lv d qdwxudo lqwhuhvw lq hydoxdwlqj wkh srwhqwldo lqirupdwlrqdo orvvhv lqgxfhg e| dj0
juhjdwlrq1 Wr wklv hqg/ wdeoh dovr uhsruwv hvwlpdwlrq uhvxowv iru wkh wkuhh frpsrqhqwv
ri djjuhjdwh lpsruwv1
Lpsruwv ri surgxfhu jrrgv Wkh hvwlpdwhg lqfrph hodvwlflw| lv 31: iru wkh
sulfh0eldv prgho dqg 414 iru wkh lppljudwlrq prgho> wkhvh hvwlpdwhv duh vwdwlvwlfdoo|
vljqlfdqw1 Wkh hvwlpdwhg sulfh hodvwlflw| lv 031; iru wkh sulfh0eldv prgho dqg 0319
iru wkh lppljudwlrq prgho> wkhvh hvwlpdwhv duh vwdwlvwlfdoo| vljqlfdqw1 Erwk wkh
sulfh0eldv dqg lppljudwlrq yduldeohv kdyh srvlwlyh dqg vljqlfdqw hhfwv rq lpsruwv1
Wkh uhvlgxdov ri wkh sulfh0eldv prgho vdwlvi| qrupdolw|/ vhuldo lqghshqghqfh/ dqg
krprvnhgdvwlflw|> wkh uhvlgxdov iru wkh lppljudwlrq prgho ylrodwh qrupdolw|1 Ryhudoo/
wkh sulfh0eldv prgho lv wkh uhohydqw rqh ehfdxvh lw lv wkh rqo| rqh wkdw vdwlvhv wkh
k|srwkhvlv ri xqlwdu| hodvwlflwlhv1
L p s r u w vr if r q v x p h uj r r g v Wkh hvwlpdwhg lqfrph hodvwlflw| lv 417 iru wkh
sulfh0eldv prgho dqg 416 iru wkh lppljudwlrq prgho> wkhvh hvwlpdwhv duh vwdwlvwlfdoo|
vljqlfdqw1 Wkh hvwlpdwhg sulfh hodvwlflw| lv 041; iru wkh sulfh0eldv prgho dqg 0414 iru
wkh lppljudwlrq prgho> wkhvh hvwlpdwhv duh vwdwlvwlfdoo| vljqlfdqw1 Wkh sulfh0eldv
yduldeoh lv qrw vljqlfdqw zkhuhdv wkh lppljudwlrq yduldeoh lv vljqlfdqw> wkh uhodwlyh
kljk ydoxh +31:, uh hfwv wkh shuvlvwhqfh ri wdvwhv iru iruhljq surgxfwv e| wkh iruhljq0
eruq1 Wkh uhvlgxdov ri wkh sulfh0eldv prgho odfn vhuldo lqghshqghqfh zkhuhdv wkh
53uhvlgxdov ri wkh lppljudwlrq prgho odfn qrupdolw|1 Ryhudoo/ wkh lppljudwlrq prgho lv
wkh uhohydqw rqh ehfdxvh lw lv wkh rqo| rqh zlwk xqlwdu| hodvwlflwlhv dqg wkh sulfh0eldv
yduldeoh kdv qr hhfw1
Lpsruwv ri vhuylfhv Wkh hvwlpdwhg lqfrph hodvwlflw| lv 419 iru wkh sulfh0eldv
prgho dqg 415 iru wkh lppljudwlrq prgho> wkhvh hvwlpdwhv duh vwdwlvwlfdoo| vljqlfdqw1
Wkh hvwlpdwhg sulfh hodvwlflw| lv 0514 iru wkh sulfh0eldv prgho dqg 0414 iru wkh lppl0
judwlrq prgho> wkhvh hvwlpdwhv duh vwdwlvwlfdoo| vljqlfdqw1 Wkh sulfh0eldv yduldeoh
lv qrw vljqlfdqw zkhuhdv wkh lppljudwlrq yduldeoh lv vljqlfdqw1 Wkh uhvlgxdov ri
erwk prghov vdwlvi| qrupdolw|/ vhuldo lqghshqghqfh/ dqg krprvnhgdvwlflw|1 Ryhudoo/
wkh lppljudwlrq prgho lv wkh uhohydqw rqh ehfdxvh lw |lhogv xqlwdu| hodvwlflwlhv dqg
wkh sulfh0eldv yduldeoh kdv qr vljqlfdqw hhfw1
Wkxv wkh dqdo|vlv iru glvdjjuhjdwhg lpsruwv uhyhdov wkhuh lv qr vloyhu exoohw wkdw
uhvroyhv wkh hodvwlflw| sx}}oh= wkh sulfh0eldv prgho lv vxlwdeoh rqo| iru lpsruwv ri
surgxfhu jrrgv1 Iru lpsruwv ri frqvxpswlrq dqg vhuylfhv/ wkh lppljudwlrq prgho lv
wkh uhohydqw rqh1 Krz pxfk lv orvw e| ljqrulqj wklv lqirupdwlrq dqg xvlqj lqvwhdg wkh
hvwlpdwhv iru djjuhjdwh lpsruwvB Lpsruwv ri surgxfwlrq jrrgv dffrxqw iru wzr0wklugv
ri djjuhjdwh lpsruwv +jxuh 43,1 Wkxv xvlqj wkh sulfh0eldv prgho iru h{sodlqlqj
djjuhjdwh lpsruwv lqyroyhv plvuhsuhvhqwlqj wkh ehkdylru ri 426 ri XV lpsruwv/ zklfk
lv qrw d wulyldo pdjqlwxgh1 Lq rwkhu zrugv/ erwk idfwruv duh qhhghg wr h{sodlq XV
lpsruwv1











Iljxuh 43= Frpprglw| Frpsrvlwlrq ri Djjuhjdwh Lpsruwv  Qrplqdo Vkduhv
Zkdw uhpdlqv wr eh hvwdeolvkhg lv zkhwkhu frqwuroolqj iru vlpxowdqhlw|/ g|qdp0
lfv/ dqg exvlqhvv f|fohv exw rplwwlqj yduldeohv uh hfwlqj sulfh0eldvhv dqg lppljudwlrq
|lhogv xqlwdu| lqfrph hodvwlflwlhv1 Iljxuh 44 frpsduhv wkh hvwlpdwhg lqfrph hodvwlf0
lwlhv dfurvv fdwhjrulhv iru wkuhh prghov= sulfh0eldv/ lppljudwlrq/ dqg frqyhqwlrqdo
+}￿
| @+ o q p| oq|| oqs|,,1 Wkh hvwlpdwhg lqfrph hodvwlflw| iurp wkh frqyhqwlrqdo
prgho udqjhv iurp 419 iru vhuylfhv wr 519 iru surgxfhu jrrgv dqg lw h{fhhgv/ e| d
vljqlfdqw pdujlq/ wkh lqfrph hodvwlflw| iurp wkh rwkhu wzr prghov1 Wklv lqfuhdvh lq
hvwlpdwhv lv zkdw jxuh 7 suhglfwv= dv orqj dv rqh uholhv rq r!fldo gdwd iru lpsruwv/
sulfhv/ dqg lqfrph/ wkh prvw srsxodu irupxodwlrq ri lpsruwv zloo eh plvvshflhg dqg

































Iljxuh 44= Hvwlpdwhg Lqfrph HodvwlflwlhvVhqvlwlylw| wr Glvdjjuhjdwlrq dqg
Rplwwhg0yduldeoh Eldv +vwg1 huuruv,1
816 Vhqvlwlylw| ri Uhvxowv
Sdudphwhu Frqvwdqf| L whvw sdudphwhu frqvwdqf| zlwk wkh Fkrz whvw1 Vshfli0
lfdoo|/ L vwduw e| vsolwwlqj wkh vdpsoh lq 4<;617/ dqg xvlqj wkh uvw vxe0vdpsoh wr
rewdlq lqlwldo hodvwlflw| hvwlpdwhv1 Vhfrqg/ L xvh wkhvh hvwlpdwhv wr iruhfdvw lpsruwv
ryhu wkh srvw0hvwlpdwlrq vdpsoh1 Wklug/ L whvw zkhwkhu wkh iruhfdvw huuruv duh mrlqwo|
htxdo wr }hur zlwk dq I0whvw1 Ilqdoo|/ L h{whqg wkh uvw vxe0vdpsoh e| rqh txduwhu/
xsgdwh wkh hodvwlflw| hvwlpdwhv/ dqg uhfrpsxwh wkh iruhfdvw whvwv1 Wklv surfhvv ri
prylqj iruzdug wkh vdpsoh vsolw rqh txduwhu dw d wlph frqwlqxhv xqwlo doo wkh revhu0
ydwlrqv duh xvhg1 Wkh uhvxow lv d wlph0vhulhv ri I0whvwv iurp 4<;7 wr 4<<:1 Iru wkh
prgho zlwk wkh sulfh0eldv yduldeoh/ wkh uvw vdpsoh0vsolw lv lq 4<;<17 ehfdxvh ri wkh
vkruw vsdq dydlodeoh iru wklv yduldeoh1
L whvw wkh zkhwkhu iruhfdvw huuruv duh }hur ryhu wkuhh krul}rqv1 Wkh uvw krul}rq
lv wkh rqh0txduwhu0dkhdg suhglfwlrq dqg lv ghqrwhg dv 4xs1 Wkh vhfrqg krul}rq vwduwv
zlwk wkh lqlwldo vdpsoh vsolw +4<;617, dqg hqgv zlwk wkh odvw revhuydwlrq ri wkh fxuuhqw
vdpsoh vsolw1 Ehfdxvh wkh fxuuhqw vsolw pryhv iruzdug rqh txduwhu dw d wlph/ wklv
krul}rq lqfuhdvhv iurp 4 txduwhu wr 8: txduwhuv> wkh whvw lv ghqrwhg Qxs1 Wkh wklug
iruhfdvw krul}rq vwduwv zlwk wkh fxuuhqw vdpsoh vsolw dqg hqgv lq 4<<:17/ wkh odvw
gdwh1 Ehfdxvh wkh fxuuhqw vsolw lqfuhdvhv rqh txduwhu dw d wlph/ wkh iruhfdvw krul}rq
ghfolqhv iurp 8: txduwhuv wr 4 txduwhu dv wkh hvwlpdwlrq vdpsoh h{sdqgv> wkh whvw lv
ghqrwhg dv Qgq1 Iljxuhv 4504< uhsruw wkh Fkrz whvwv uhvxowv/ zklfk L vfdoh e| wkhlu 8(
vljqlfdqfh ohyho> d furvvlqj ri wkh krul}rqwdo olqh phdqv d uhmhfwlrq ri wkh k|srwkhvlv
ri sdudphwhu frqvwdqf| iru wkdw vdpsoh vsolw1 Wkh ohiw sdqhov uhsruw uhvxowv iru wkh
lpsruw htxdwlrq dqg wkh uljkw sdqhov iru wkh v|vwhp dv d zkroh +ghqrwhg dv FKRZ,>
vhh Khqgu| dqg Grruqln +4<<9, iru ixuwkhu ghwdlov1
L fdqqrw uhmhfw sdudphwhu frqvwdqf| iru lpsruwv ri frqvxpswlrq/ surgxfwlrq
jrrgv/ dqg wkh djjuhjdwh ri jrrgv dqg vhuylfhv1 Ilqglqj sdudphwhu frqvwdqf| dw
wkh djjuhjdwh ohyho lv lq frqwudvw wr wkh qglqjv ri Krrshu +4<:;, dqg Vwhuq hw do1
+4<:<,/ zkr xvh uroolqj0uhjuhvvlrq whfkqltxhv/ dqg wr wkrvh ri Gh|dn/ Vdz|hu/ dqg
55Vsulqnoh +4<;<, dqg ]lhw} dqg Shpehuwrq +4<<6,/ zkr xvh Fkrz whvwv1 Wkhvh vwxglhv
h{foxgh lppljudwlrq dqg gr qrw uhfrjql}h wkh uroh ri qhz surgxfwv* sulfhv1 Wkxv
wkhlu uhvxowv frxog uh hfw d plvvshflfdwlrq eldv1 Iru lpsruwv ri vhuylfhv/ L ghwhfw
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1       5%  Ndn CHOWs 
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      5%  Ndn CHOWs 
Iljxuh 4<= Fkrz Whvwv iru Vhuylfh LpsruwvQhz0Surgxfw Sulfhv
81614 Revhuydwlrqdo Htxlydohqfh wr d Wuhqg
Wkh dqdo|vlv ghyhorshg wkxv idu lqglfdwhv wkdw li rqh uhod{hv wkh dvvxpswlrq ri d
uhsuhvhqwdwlyh djhqw/ uhfrjql}hv wkh uroh ri qhz surgxfwv* sulfhv/ dqg xvhv Mrkdqvhq*v
frlqwhjudwlrq phwkrg/ wkhq rqh jhwv xqlwdu| lqfrph hodvwlflwlhv iru lpsruwv ri vhuylfhv/






+jxuh 9 deryh, dqg lq wkh srsxodwlrq vkduh ri iruhljq0
eruq +jxuh < deryh,/ vxjjhvw wkh srvvlelolw| wkdw wkh uhvxowv duh revhuydwlrqdoo|
htxlydohqw wr wkrvh ri d wuhqg1






wuhqg whup zklfk L wkhq wuhdw dv dq h{rjhqrxv yduldeoh lq wkh v|vwhp> wdeoh ; uhsruwv
wkh frlqwhjudwlrq uhvxowv iru hdfk odj1 Zlwk rqh h{fhswlrq/ wkh uhvxowv edvhg rq d
wlph wuhqg fdq eh jurxshg lqwr irxu fdwhjrulhv= +4, qr frlqwhjudwlrq/ +5, xqltxh
frlqwhjudwlrq zlwk lpsodxvleoh uhvxowv/ +6, xqltxh frlqwhjudwlrq zlwk wkh hodvwlflw|
sx}}oh lqwdfw/ dqg +7, pxowlsoh frlqwhjudwlrq1
58Wdeoh ;= Lpsruw Hodvwlflwlhv dqg Wuhqg
Odjv Vhuylfhv Surgxfwlrq Jrrgv
Udqn@ Lqfrph Sulfh WuhqgK Udqn Lqfrph Sulfh Wuhqg
49 4 61:< 09189 04194 5 31:5 0314: 31<7
48 3 516: 061:6 0319: 3 31:4 03146 31<7
47 3 04159 .619; 5168 3 31:3 03146 4133
46 4 :19< 04719; 071<7 5 318; .3154 31:9
45 4 91;9 0451<3 07179 5 319: 03144 4149
44 4 614: 0816< 04167 5 3195 03134 4154
43 4 04:17< .6919; 491<9 5 318: 03145 416:
< 5 419< 05167 03134 5 3189 03137 4163
; 4 41:; 05184 0314< 5 061;7 .61;; 47148
: 4 41;7 05197 03159 4 :176 0441<5 0<13:
9 4 5164 0618: 03198 4 51;8 061<< 041:7
8 4 5163 06187 03197 4 616< 071<5 06135
7 4 41;3 05189 03154 5 3156 .3198 41<7
6 5 418: 0513< 3133 5 3195 03136 4167
5 5 4178 041;8 4134 5 4185 0418; 0317
Odjv Frqvxpswlrq Jrrgv Djjuhjdwh Jrrgv dqg Vhuylfhv
Udqn Lqfrph Sulfh Wuhqg Udqn Lqfrph Sulfh Wuhqg
49 3 0616: .:1;5 7165 3 31;7 03165 31;9
48 3 91;: 046136 061<8 3 31;4 03159 31<4
47 3 5145 06165 3139 3 31:; 03159 3143
46 3 06178 ;14; 7139 5 319< 03135 4133
45 4 031;6 51:6 5157 5 31:8 03146 4136
44 4 041:< 71:5 51<7 3 319< 03137 4147
43 5 3176 3145 4167 5 31:7 03133 4138
< 5 31:7 03185 4148 5 3164 03133 418;
; 5 31:< 03195 4146 5 31;4 03157 31<6
: 5 31<9 031<< 4138 5 47153 05713 5413
9 4 31<: 04134 4139 5 31<7 03183 31:7
8 5 4138 0414; 4133 5 31:: 0314< 4133
7 5 413< 04158 31<8 5 31:8 03149 4133
6 5 414: 04174 31;< 5 31:< 03156 4133
5 5 414: 04173 31;< 5 3136 .414: 5153
@ Iru fdvhv zkhuh wkh udqn glhuv iurp rqh/ L uhsruw wkh hvwlpdwhv dvvrfldwhg zlwk wkh
odujhvw hljhqydoxh dv d uhihuhqfh rqo|1 K txduwhuo| jurzwk udwh lq shufhqwdjh srlqwv1
Wkh h{fhswlrq lv lpsruwv ri frqvxpswlrq jrrgv zlwk vl{ odjv1 Iru wkdw fdvh/ L jhw







59Uhvlgxdo Surshuwlhv= Qxoo K|srwkhvhv +s0ydoxh,
Vhuldo0Lqghshqghqfh +3133W, Qrupdolw| +3133W,
Krprvnhgdvwlflw| +3146, Vdpsoh=4<9:0<:
Wklv hylghqfh zhdnhqv wkh uroh ri lppljudwlrq lq vroylqj wkh hodvwlflw| sx}}oh1 Exw
ehiruh dffhswlqj wklv dowhuqdwlyh prgho/ qrwh lwv olplwdwlrqv1 Iluvw/ lw kdv vhuldoo| fru0
uhodwhg uhvlgxdov zklfk/ e| lwvhoi/ euhdnv d irupdo revhuydwlrqdo htxlydohqfh1 Vhfrqg/
dvvxplqj wkdw sulfhv dqg lqfrph duh/ olwhudoo|/ {hg/ wkh uhvxowv lpso| wkdw lpsruwv
ri frqvxpswlrq zloo dxwrpdwlfdoo| lqfuhdvh wkhlu JGS vkduh iurp 518 shufhqw wr 433
shufhqw lq <7 |hduv +dsshqgl{ E,1 Lq rwkhu zrugv/ wklv dowhuqdwlyh prgho wudqvodwhv
wkh lqfrph0hodvwlflw| sx}}oh lqwr wkh wuhqg sx}}oh1
81615 Dq Doprvw Lghdo Prgho iru Lpsruwv
Jlyhq wkdw rswlpl}dwlrq prghov fdq dyrlg wkh hodvwlflw| sx}}oh/ zk| qrw xvh wkhp
lqvwhdg ri wkh orj0olqhdu prghoB D ixoo| vdwlvidfwru| dqvzhu wr wklv txhvwlrq lv eh|rqg
wkh vfrsh ri wklv sdshu exw wklv vhfwlrq grfxphqwv wkh uhvxowv iurp xvlqj wkh Doprvw
Lghdo prgho ri Ghdwrq dqg Pxhooedxhu +4<;3, wr h{sodlq XV djjuhjdwh lpsruwv=
z| @  .  oq|| . oqs|>B 3>B 3
zkhuh z @
6uR6
+uR+ >jlyhv wkh uhvsrqvh ri wkh h{shqglwxuh vkduh wr dq lqfuhdvh lq
lqfrph dqg  phdvxuhv wkh fruuhvsrqglqj hhfw ri dq lqfuhdvh lq uhodwlyh sulfhv1 Wkh
lqfrph hodvwlflw| lv 4.
q
￿ dqg wkh sulfh hodvwlflw| lv +4.z B
￿,> qrwh wkdw dq lqfuhdvh
lq wkh h{shqglwxuh vkduh ghyrwhg wr lpsruwv orzhuv wkh lqfrph hodvwlflw|1
Edvhg rq txduwhuo| gdwd iru lpsruwv ri jrrgv dqg vhuylfhv/ wkh uhvxowv L jhw iru









U2 @3 =:;>VHU @3 =78( Qxoo K|srwkhvlv +s0ydoxh,
Vdpsoh= 4<9:0<: Vhuldo0Lqghshqghqfh +3133-, Qrupdolw| +3136-,
Krprvnhgdvwlflw| +3133-,









U2 @3 =<7>VHU @3 =7;( Qxoo K|srwkhvlv +s0ydoxh,
Vdpsoh= 4<9:0<: Vhuldo0Lqghshqghqfh +3133-, Qrupdolw| +3134-,
Krprvnhgdvwlflw| +3133-,
Dffruglqj wr wkh uhvxowv/ qhlwkhu prgho kdv uhvlgxdov frqvlvwhqw zlwk wkh dvvxpswlrqv
qhhghg iru lqihuhqfh dqg wkh sulfh0eldv yduldeoh lv qrw vljqlfdqw1 Wklv qglqj grhv
qrw phdq wkdw rswlpl}dwlrq prghov duh lppxqh wr eldvhv iurp sulfh gdwd exw udwkhu
wkdw wkh p| prgholqj ri wkh vxevwlwxwlrq eldv pljkw qrw eh wkh ehvw rqh1 Iru zkdw wkh
5:lppljudwlrq prgho lv zruwk/ doo wkh yduldeohv duh vljqlfdqw dqg lwv lpsolhg lqfrph
hodvwlflw| ghfolqhv iurp derxw 518 wr d elw deryh rqh zlwk dq xqplvwdndeoh wuhqg wr
krprwkhwlflw| +jxuh 53,1










Iljxuh 53= Lqfrph Hodvwlflw| iru Doprvw Lghdo PrghoLppljudwlrq Prgho
Wkxv wklv irupxodwlrq dyrlgv wkh hodvwlflw| sx}}oh/ uhfrjql}hv wkh uroh ri lppljudwlrq/
dqg lv frqvlvwhqw zlwk rswlpl}dwlrq exw lwv vwdwlvwlfdo surshuwlhv duh qrw vdwlvidfwru|1















      5% Nup CHOWs
Iljxuh 54= Fkrz Whvwv iru Doprvw Lghdo V|vwhpLppljudwlrq Prgho
Ilqdoo|/ wklv irupxodwlrq kdv odujh suhglfwlrq huuruv +jxuh 55,1 Iru h{dpsoh/ d
suhglfwlrq huuru ri rqh shufhqwdjh srlqw iru wkh lpsruw vkduh wudqvodwhv/ iru 4<<:/ lqwr
d whq shufhqw huuru lq wkh dvvrfldwhg ohyho ri qrplqdo phufkdqglvh lpsruwv1










Iljxuh 55= Dfwxdo dqg Suhglfwhg Ydoxhv iru Doprvw Lghdo V|vwhp
5;817 Klvwrulrjudsk|= Lppljudwlrq dqg Krxwkdnnhu0Pdjhh
Jlyhq wkdw e| 4<9< wudgh wkhru| kdg douhdg| hvwdeolvkhg wkdw lppljudwlrq frxog dhfw
lpsruwv/ rqh fdqqrw exw khos zrqghulqj zkhwkhu wkh hvwlpdwhg lqfrph hodvwlflw| ri
Krxwkdnnhu dqg Pdjhh duh vhqvlwlyh wr wkh lqfoxvlrq ri lppljudqwv1 Edvhg rq dqqxdo





U2 @3 =<;>VHU @7 =66( Qxoo K|srwkhvlv +s0ydoxh,
Vdpsoh= 4<8404<99 Vhuldo0Lqghshqghqfh +3168, Qrupdolw| +317;,
Krprvnhgdvwlflw| +3189,
Wkh uhvxowv |lhog wkh frqyhqwlrqdo hodvwlflw| sx}}oh dorqj zlwk d udwkhu odujh/ dqg
eduho| vljqlfdqw/ frh!flhqw hvwlpdwh iru wkh vkduh ri iruhljq eruq1 Wkxv xvlqj wkh
vdpsoh gdwhv dqg gdwd ghqlwlrqv/ L qg wkdw wkh hvwlpdwhv ri Krxwkdnnhu dqg Pdjhh
duh qrw vhqvlwlyh wr wkh lqfoxvlrq ri lppljudwlrq lq wkhlu irupxodwlrq1
Wkh glhuhqfh ehwzhhq wkhvh uhvxowv dqg wkrvh ri wdeoh : vwhpv iurp glhuhqfhv
lq wkh yrodwlolw| ri wkh h{sodqdwru| yduldeohv1 Vshflfdoo|/ lghqwli|lqj d vhsdudwh
uroh iru sulfhv dqg lppljudwlrq zlwk suh04<99 gdwd lv kdug ehfdxvh wkhvh yduldeohv
 xfwxdwhg olwwoh frpsduhg wr lqfrph +wdeoh <,1 Dv d uhvxow/  xfwxdwlrqv lq lqfrph
kdyh d glvsursruwlrqdwho| odujh uroh lq dffrxqwlqj iru wkh  xfwxdwlrqv lq lpsruwv
jlylqj ulvh wr dq lqfrph hodvwlflw| juhdwhu wkdq rqh1
Wdeoh <= Xqfrqglwlrqdo Vwdqgdug Ghyldwlrqv
Gdwhv oqs oq| oqL oqp
4<84099 313:4< 31486< 31388: 315:;;
4<9:0<: 314::; 314898 318756 3174<4
Exw srvw04<99  xfwxdwlrqv lq lqfrph ghfolqh uhodwlyh wr wkrvh ri sulfhv dqg lppljud0
wlrq idfwruv1 Dv d uhvxow/ wkh exughq rq lqfrph  xfwxdwlrqv wr h{sodlq  xfwxdwlrqv
lq lpsruwv ghfolqhv zklfk orzhuv wkh hvwlpdwhg lqfrph hodvwlflw|1
9 Frqfoxvlrqv
H{lvwlqj hvwlpdwhv ri wkh lqfrph hodvwlflw| vxjjhvw wkdw/ lq wkh devhqfh ri sulfh lq0
fuhdvhv/ XV lpsruwv zloo hyhqwxdoo| h{fhhg XV lqfrph1 Wkdw wkh Xqlwhg Vwdwhv zloo
fkdqjh iurp ehlqj d odujho| vhoi0vx!flhqw hfrqrp| wr rqh wkdw fdqqrw fryhu lwv lp0
sruwv kdv uhfhlyhg d juhdw ghdo ri dwwhqwlrq exw wkh hqvxlqj wkuhh ghfdghv ri phwkrg0
rorjlfdo lpsuryhphqwv lq prgholqj dqg hvwlpdwlrq kdyh uhwxuqhg hyhq juhdwhu hvwl0
pdwhg lqfrph hodvwlflwlhv1 Wklv sdshu uhvroyhv wklv sx}}olqj suhglfwlrq e| uhprylqj
wkh uhsuhvhqwdwlyh0djhqw dvvxpswlrq dqg dgguhvvlqj wkh vxevwlwxwlrq eldv hperglhg
lq r!fldo lpsruw sulfhv vwhpplqj iurp wkhlu h{foxvlrq ri qhz surgxfwv1 Edvhg rq
Mrkdqvhq*v frlqwhjudwlrq phwkrg/ L jhw xqlwdu| lqfrph hodvwlflwlhv iru lpsruwv ri vhu0
ylfhv/ frqvxpswlrq/ surgxfwlrq jrrgv/ dqg wkh djjuhjdwh ri wkhvh wkuhh fdwhjrulhv1
5<Wkh dqdo|vlv dovr uhyhdov wkdw wkhuh lv qr vloyhu exoohw uhvroylqj wkh hodvwlflw| sx}}oh=
wkh sulfh0eldv prgho lv vxlwdeoh rqo| iru lpsruwv ri surgxfhu jrrgv1 Iru lpsruwv ri
frqvxpswlrq dqg vhuylfhv/ wkh lppljudwlrq prgho lv wkh uhohydqw rqh1 Lq rwkhu zrugv/
erwk idfwruv duh qhhghg wr h{sodlq XV lpsruwv1
L dovr jhw p| vkduh ri glvdssrlqwlqj uhvxowv1 Qrw doo wkh whvw vwdwlvwlfv duh sulvwlqh/
lppljudwlrq hhfwv frxog eh frqirxqghg zlwk d wuhqg iru lpsruwv ri frqvxpswlrq/
dqg wkhuh lv sdudphwhu lqvwdelolw| iru lpsruwv ri vhuylfhv1 Wkrxjk L rhu h{sodqd0
wlrqv iru wkhvh dqrpdolhv/ p| h{sodqdwlrqv kdyh olplwdwlrqv ri wkhlu rzq1 D ixoohu
dqdo|vlv zrxog lqyroyh qglqj d irupxodwlrq wkdw uhfrjql}hv rswlpl}lqj frqvlghud0
wlrqv/ dgguhvvhv wkh vxevwlwxwlrq eldv hperg| lq r!fldo lpsruw sulfhv/ doorzv iru
wkh khwhurjhqhlw| lqgxfhg e| lppljudwlrq/ dqg zkrvh suhglfwlyh srzhu h{fhhgv wkdw
ri wkh lppljudwlrq0dxjphqwhg orj0olqhdu irupxodwlrq1 L wulhg wr gr wkdw zlwk wkh
Doprvw Lghdo Ghpdqg prgho exw idlohg1 Xqwlo wkhq/ wkh orj0olqhdu dssur{lpdwlrq
fruuhfwlqj iru eldvhv lq sulfhv dqg khwhurjhqhlw| zloo/ ghvslwh lwv vkruwfrplqjv/ khos
lq frqgxfwlqj suhglfwlrqv zlwkrxw wkh hodvwlflw| sx}}oh1
63D Gdwd= Vrxufhv/ Phwkrgv/ dqg Surshuwlhv
D14 Lpsruwv
Wkh gdwd vrxufhv iru lqfrph/ lpsruwv/ dqg sulfhv duh olvwhg ehorz=
Yduldeohv Fxuuhqw Sulfhv 4<<5 Sulfhv
JGS VFE@> Wdeoh 414/ Olqh 4 VFE> Wdeoh 415/ Olqh 4
Lpsruwv ri
Jrrgv dqg Vhuylfhv VFE> Wdeoh 716/ Olqh 59 VFE> Wdeoh 717/ Olqh 5:
Frqvxphu Jrrgv h{1 Dxwrv VFE> Wdeoh 716/ Olqh 6; VFE> Wdeoh 717/ Olqh 6<
Surgxfwlrq Jrrgv Djjuhjdwh0Frqv10Vhuylfhv Djjuhjdwh0Frqv10Vhuylfhv
Vhuylfhv VFE> Wdeoh 716/ Olqh 77 VFE> Wdeoh 717/ Olqh 78
@ Vxuyh| ri Fxuuhqw Exvlqhvv/ XV Ghsw1 ri Frpphufh/ Exuhdx ri Hfrqrplf Dqdo|vlv1
Gdwd iru lpsruw sulfhv iru hdfk fdwhjru| duh frqvwuxfwhg dv gh dwruv e| glylglqj
wkh fxuuhqw0sulfh ydoxh e| wkh fruuhvsrqglqj 4<<50sulfh ydoxh1 Gdwd iru uhodwlyh sulfhv
iru lpsruwv duh fdofxodwhg dv wkh udwlr ri d jlyhq lpsruw sulfh +4<<5@433, wr wkh X1V1
JGS fkdlq0zhljkwhg sulfh lqgh{ +4<<5@433,154
D15 Elodwhudo Lppljudwlrq dqg Wudgh
Wkh vrxufhv duh
4<:3 dqg 4<:8= Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg Vwdwhv/ 4<;3/ wdeoh 4681
4<;3= Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg Vwdwhv/ 4<;7/ wdeoh 4591
4<;8= Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg Vwdwhv/ 4<;:/ wdeoh ;1
4<<3= Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg Vwdwhv/ 4<<5/ wdeoh ;1
4<<8= Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg Vwdwhv/ 4<<:/ wdeoh ;1
Elodwhudo Lpsruwv ri wkh Xqlwhg Vwdwhv= Gluhfwlrq ri Wudgh Wdsh/ Lqwhuqdwlrqdo
Prqhwdu| Ixqg1
D16 Srsxodwlrq dqg Lppljudwlrq
Q @ Uhvlghqw srsxodwlrq/ plg0shulrg +VFE Wdeoh 514,
L @ vkduh ri lppljudqwv lq srsxodwlrq1 Ruljlqdo gdwd duh dqqxdo dqg h{suhvvhg dv
wkh  rz ri lppljudqwv1 Wkh vrxufh lv wkh Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg
Vwdwhv/ sxeolvkhg e| wkh Exuhdx ri wkh Fhqvxv/ XV Ghsduwphqw ri Frpphufh1
Wkh vshflf lvvxhv wkdw L xvhg duh 4<;9 +wdeoh 45:,/ 4<<3 +wdeoh 8,/ dqg 4<<:
+wdeoh 7,1 Wkh 4<<: sxeolfdwlrq uhsruwv gdwd rq wkh  rz ri lppljudqwv xs wr
4<<8 dqg wkh jurzwk udwhv iru qhw lppljudwlrq iru 4<<9 dqg 4<<:1 L xvh wkhvh
wzr jurzwk udwhv wr hvwlpdwh lppljudwlrq  rzv iru 4<<90<:1 Jlyhq wkh wlph
vhulhv iru wkhvh  rzv/ L wkhq frqvwuxfw wkh vwrfn ri lppljudqwv1 Iru wklv/ L
54ZDUQLQJ= Wkh Vxuyh| ri Fxuuhqw Exvlqhvv* ghqlwlrqv duh qrw d shuihfw pdwfk iru dq
hfrqrplvw*v ghqlwlrq1 Iru h{dpsoh/ wkh Vxuyh|*v ghqlwlrq ri lpsruwv ri frqvxpswlrq phufkdqglvh
h{foxghv lpsruwv ri Dxwrv/ Sduwv/ dqg Wuxfnv1 Vlpso| dgglqj lpsruwv ri Dxwrv/ Sduwv/ dqg Wuxfnv
wr lpsruwv ri frqvxpswlrq lv qrw d vroxwlrq dv lw pl{hv surgxfwlrq dqg frqvxpswlrq surgxfwv1
64xvh wkh Fhqvxv* ehqfkpdun iru 4<:3 ri 61655 ploolrq lppljudqwv +Vwdwlvwlfdo
Devwudfw 4<;9/ wdeoh 45:,1 L dovr dvvxph wkdw wkh pruwdolw| udwh iru lppljudqwv
lv wkh vdph dv wkdw ri wkh XV eruq srsxodwlrq ;1< shu 4333 shu |hdu1 Zlwk wklv
dvvxphg pruwdolw| udwh dqg wkh ehqfkpdun ydoxh/ L frqvwuxfw dq dqqxdo vhulhv
iru wkh iruhljq0eruq srsxodwlrq dv
I| @ i| .+ 4 3=33;<,I|3￿>
zkhuh i| lv wkh  rz ri lppljudqwv +wkh revhuydwlrqv lq wkh wrs sdqho ri jxuh
<,/ I| lv wkh vwrfn ri iruhljq eruq/ dqg I￿b.f @6 =655= L wkhq vsolfh wkh vhulhv
iru I| wr rewdlq wkh fruuhvsrqglqj txduwhuo| vhulhv1 Wkh dyhudjh ri txduwhuo|
jxuhv htxdov wkh dqqxdo ydoxh1 Kdylqj rewdlqhg d txduwhuo| vhulhv iru wkh vwrfn
ri lppljudqwv/ L vfdoh wkh ydoxhv e| Q deryh wr rewdlq wkh vhulhv L1
D17 Wlph0vhulhv Surshuwlhv
Wr ghwhuplqh wkh wlph0vhulhv surshuwlhv ri wkh yduldeohv/ L xvh dq Dxjphqwhg Glfnh|0
Ixoohu whvw zlwk yh odjv zlwk dqg zlwkrxw guliw1 Wkh hylghqfh vxjjhvwv wkdw rqh fdq
uhmhfw wkh k|srwkhvlv wkdw wkh orjdulwkpv ri wkh ohyhov ri wkhvh yduldeohv duh vwdwlrqdu|1
Dxjphqwhg Glfnh|0Ixoohu
Yduldeoh Zlwk Guliw@ Zlwk Qr GuliwK
Djj1 Lpsruwv 05138 3195
Frqv1 Lpsruwv 06156 03188
Surg1 Lpsruwv 04184 031;3
Vhuylfh Lpsruwv 041:: 3147
Uho1 Sulfh1 Djj1 Lpsruwv 04158 04174
Uho1 Sulfh Frqv1 Lpsruwv 05175 05156
Uho1 Sulfh Surg1 Lpsruwv 04143 04164
Uho1 Sulfh Vhuylfh Lpsruwv 0419; 041<3
Shu0Fdslwd JGS 06175 03174
Vkduh ri Iruhljq Eruq 0318: 0419<
Vwrfn ri Iruhljq Htxls 31:8 05195
@8( ydoxh @ 051;;9> K8( ydoxh @ 06177;
E Looltxlglw| Gdwh dqg Lqfrph Hodvwlflw|
L fdofxodwh wkh looltxlglw| gdwh e| dvvxplqj wkdw shu0fdslwd lqfrph jurzv iroorzlqj
|| @ |f+4 . e |,|>
zkhuh |f lv wkh lqlwldo frqglwlrq iru lqfrph dqg e | lv lwv frqvwdqw/ dqqxdo jurzwk udwh1
L dovr dvvxph wkdw shu0fdslwd lpsruwv ehkdyh dffruglqj wr
oqp| @ f . ￿oq|| . 2oqs|=
65Iru jlyhq sulfhv/ wklv dvvxpswlrq lpsolhv wkdw
p| @ pf+4 . e |￿,|>
zkhuh pf lv wkh lqlwldo frqglwlrq iru lpsruwv1 Wkhq L vroyh iru wkh ydoxh ri w> wW> zklfk








Wkh jxuh ehorz glvsod|v wzr vfkhgxohv uhodwlqj wkh looltxlglw| gdwh wr dowhuqdwlyh
ydoxhv ri erwk wkh lqfrph hodvwlflw| ￿ dqg lqlwldo wudgh vkduhv 6f
+f 1 Vshflfdoo|/ L xvh
wzr ydoxhv ri 6f
+f = 8( +wklfn olqh, dqg 48( +wklq olqh,> doo wkh fdofxodwlrqv dvvxph
wkdw e | @ 31351 Wkh fdofxodwlrqv looxvwudwh wkh lqyhuvh dvvrfldwlrq ehwzhhq wW dqg ￿>
vlploduo|/ dq lqfuhdvh lq wkh lqlwldo lpsruw vkduh orzhuv wW iru hyhu| ydoxh ri ￿= Qrwh
wkdw/ uhjdugohvv ri wkh ydoxh ri 6f
+f > li ￿ @4wkhq wkh lpsruw0JGS udwlr uhpdlqv








1.6 1.8 2 2.2 2.4 2.6 2.8 3 beta1
Lqfrph Hodvwlflw| dqg Looltxlglw| Gdwh








zkhuh e lv wkh dqqxdol}hg dxwrqrprxv jurzwk udwh +frh!flhqw rq wuhqg { 7,1 Xvlqj
4<<: dv wkh lqlwldo frqglwlrq dqg dvvxplqj d wuhqg udwh ri 4( shu txduwhu dorqj zlwk








F Phdvxuhphqw Huuruv lq Lppljudwlrq Gdwd
Revhuydwlrqv rq wkh vkduh ri iruhljq0eruq duh vxemhfw wr pdq| vrxufhv ri huuruv1 L
dgguhvv khuh wkh lpsolfdwlrqv ri rqo| wzr ri wkhp= loohjdo lppljudqwv dqg lqlwldo
frqglwlrqv1
66F14 Loohjdo Lppljudqwv
E| frqvwuxfwlrq/ wkh phdvxuh ri I| h{foxghv loohjdo lppljudqwv lpso|lqj wkdw wkh wuxh
ydoxh ri L| lv xqrevhuyhg1 Rqh frxog dyrlg wklv olplwdwlrq e| hvwlpdwlqj wkh  rz ri
loohjdo lppljudqwv/ dgglqj lw wr i|> dqg uhfrpsxwlqj I|= Exw h{lvwlqj hvwlpdwhv ri wkh
qxpehu ri loohjdo lppljudqwv duh lpsuhflvh vxjjhvwlqj wkdw wkh jdlqv iurp dq lqfuhdvhg
fryhudjh pljkw eh orvw wr wkh uhvxowlqj lqfuhdvh lq lpsuhflvlrq1 Iru h{dpsoh/ Il{ dqg
Sdvvho +4<<7,/ dv uhsruwhg lq Olwwpdq +4<<;/ s1 49,/ kdyh grqh wklv hvwlpdwlrq iru
4<;30<5> wkh phdq ri wkhlu orzhu erxqg lv 518 ploolrq loohjdo uhvlghqwv dqg wkh phdq
iru wkhlu xsshu erxqg lv 618 ploolrq1
Dv dq dowhuqdwlyh/ L uhfrjql}h wkdw wkh dfwxdo +exw xqrevhuyhg, vkduh ri iruhljq0
eruq lv lghqwlfdo wr wkh vxp ri wkh ohjdo dqg loohjdo iruhljq0eruq srsxodwlrq= L| @
Lo
| . L￿
| > zkhuh Lo
| lv wkh vkduh ri iruhljq0eruq srsxodwlrq uhvlglqj ohjdoo|/ zklfk lv
revhuyhg/ dqg L￿
| lv wkh vkduh ri iruhljq0eruq srsxodwlrq uhvlglqj loohjdoo|/ zklfk lv
xqrevhuyhg1 L qrz wdnh dgydqwdjh ri d nh| ihdwxuh ri XV lppljudwlrq= Uhjlrqdo
frqfhqwudwlrq e| frxqwu| ri ruljlq +Odskdp/ 4<<6,1 Wklv ihdwxuh vxjjhvwv wkdw h{0
lvwlqj ohjdo lppljudqwv ghyhors d qhwzrun ri uhodwlrqv +mre/ krxvlqj/ idplo|, wkdw
dwwudfwv loohjdo dolhqv1 Ehfdxvh ghyhorslqj vxfk d qhwzrun wdnhv wlph/ L prgho wkh
vkduh ri iruhljq0eruq srsxodwlrq uhvlglqj loohjdoo| dv d glvwulexwhg odj ri wkh vkduh ri












Frpelqlqj wklv dvvxpswlrq zlwk wkh lghqwlw| uhodwlqj wkh vkduh ri iruhljq0eruq wr wkh






| ^4 . +O,`>
zklfk lv zkdw L xvh lq wkh hpslulfdo dqdo|vlv1
F15 Lqlwldo Frqglwlrqv
Hyhq li wkh qxpehu ri loohjdo lppljudqwv zhuh qhjoljleoh/ gdwd iru wkh iruhljq0eruq
srsxodwlrq duh vxemhfw wr rwkhu phdvxuhphqw huuru lq wkh lqlwldo frqglwlrq1 Wr wkdw
hqg/ L frqvwuxfw d phdvxuh ri iruhljq0eruq srsxodwlrq dvvxplqj wkdw lppljudqwv sulru
wr 4;53 zhuh d qhjoljleoh sruwlrq ri wkh qdwlyh0eruq srsxodwlrq1 Wkhvh gdwd vkrz wkdw
lppljudwlrq lqwr wkh Xqlwhg Vwdwhv kdv qrw ehhq xqlirup ryhu wlph +jxuh F4,1 Wkh
lppljudwlrq zdyhv ri wkh odwh 4;33v dqg hduo| 4<33v zhuh iroorzhg e| shulrgv ri orz
lppljudwlrq zklfk uhdfkhg e| 4<78 wkh orzhvw ydoxh lq wkh 53wk fhqwxu|1 Vlqfh 4<83/
krzhyhu/ lppljudwlrq lqfuhdvhv vwhdglo| uhdfklqj d klvwrulfdo uhfrug gxulqj 4<<30<4
zlwk wkh dgrswlrq ri wkh Lppljudwlrq Dfw ri 4<<3 +Olwwpdq 4<<;/ s149,1 L fkrrvh
4;53 ehfdxvh lw lv wkh uvw |hdu iru zklfk lppljudwlrq gdwd duh dydlodeoh1 Jlyhq wklv
frqvlghudwlrq/ L fxpxodwh wkh  rz ri lppljudqwv vlqfh 4;53 xvlqj wkh pruwdolw| udwhv
iru wkh qdwlyh srsxodwlrq1










Iljxuh F4= Lppljudwlrq lqwr wkh Xqlwhg Vwdwhv4;5304<<:
Ylvxdo lqvshfwlrq ri wkh wzr dowhuqdwlyh vhulhv vxjjhvwv wkdw fkdqjlqj wkh ehqfk0
pdun wr 4;53 udlvhv wkh vwrfn ri iruhljq0eruq srsxodwlrq exw lw grhv vr zlwkrxw
fkdqjlqj wkh wlph surohv ri wkh wzr vhulhv +jxuh F5,1 Lq dgglwlrq/ wkh jds eh0
wzhhq wkh wzr vhulhv glplqlvkhv ryhu wlph ehfdxvh wkh hhfwv iurp lppljudwlrq  rzv
grplqdwh wkh lpsruwdqfh ri glhuhqfhv lq lqlwldo frqglwlrqv1








Iljxuh F5= Iruhljq0Eruq SrsxodwlrqDowhuqdwlyh Ehqfkpdunv
Xvlqj wkh phdvxuh ri iruhljq0eruq srsxodwlrq zlwk dq 4;53 ehqfkpdun/ L dsso|







Uhvlgxdo Surshuwlhv= Qxoo K|srwkhvlv +s0ydoxh,
Vhuldo0Lqghshqghqfh +3143, Qrupdolw| +3157,
Krprvnhgdvwlflw| +313;, Vdpsoh=4<9:0<:
Wkh hvwlpdwhg lqfrph hodvwlflw| lv srvlwlyh/ vljqlfdqw/ dqg yluwxdoo| htxdo wr rqh>
wkh hvwlpdwhg sulfh hodvwlflw| lv 031:8 dqg vljqlfdqw1 Wkh hhfw ri lppljudwlrq rq
lpsruwv lv srvlwlyh/ vljqlfdqw/ dqg odujhu wkdq wkh hhfw vkrzq lq wdeoh 7 deryh1
Wklv uhvxow lv qrw vxusulvlqj jlyhq wkh vpdoohu lqfuhdvh uhfrughg e| wkh dowhuqdwlyh
phdvxuh ri iruhljq srsxodwlrq1 Iurp d vwdwlvwlfdo vwdqgsrlqw/ wkh uhvlgxdov vdwlvi| wkh
hvwlpdwlrq dvvxpswlrqv dqg wkh uhfxuvlyh Fkrz whvwv vxssruw sdudphwhu frqvwdqf|
+jxuh F4,1 Wkxv xvlqj lppljudwlrq gdwd ehqfkpdunhg lq 4;53 grhv qrw dowhu wkh


























      5% Ndn CHOWs
Iljxuh F6= Fkrz Whvwv iru Djjuhjdwh LpsruwvFrlqwhjudwlrq
69Uhihuhqfhv
^4` Dpdqr/ U1/ dqg W1 Zlumdqwr/ 4<<:/ Dgmxvwphqw Frvwv dqg Lpsruw Ghpdqg Eh0
kdylru= Hylghqfh iurp Fdqdgd dqg wkh Xqlwhg Vwdwhv/ Mrxuqdo ri Lqwhuqdwlrqdo
Prqh| dqg Ilqdqfh/ 49/ 79407:91
^5` Eduur/ U1 4<<:/ Ghwhuplqdqwv ri Hfrqrplf Jurzwk +PLW Suhvv/ Fdpeulgjh/
PD,1
^6` Eduwhq/ D1/ 4<9;/ Hvwlpdwlqj Ghpdqg Htxdwlrqv/ Hfrqrphwulfd/ 69/ 5460841
^7` Erumdv/ J1/ U1 Iuhhpdq/ O1 Ndw}/ 4<<4/ Rq wkh Oderu Pdunhw Hhfwv ri Lp0
pljudwlrq dqg Wudgh/ QEHU Zrunlqj Sdshu Vhulhv/ Zrunlqj Sdshu Qr1 6:94
+Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk/ Fdpeulgjh PD,1
^8` Eud|wrq/ I1/ H1 Pdxvnrsi/ G1 Uhlivfkqhlghu/ S1 Wlqvoh|/ dqg M1 Zlooldpv/ 4<<:/
Wkh Uroh ri H{shfwdwlrqv lq wkh IUE2XV Pdfurhfrqrplf Prgho/ Ihghudo Uh0
vhuyh Exoohwlq/ Dsulo/ 55:05781
^9` Exujhvv/ G1/ 4<:7/ Surgxfwlrq Wkhru| dqg wkh Ghulyhg Ghpdqg iru Lpsruwv/
Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/7 /4 3 6 0 4 : 1
^:` Fdurqh/ J1/ 4<<9/ Prgholqj wkh XV Ghpdqg iru Lpsruwv Wkurxjk Frlqwhjudwlrq
dqg Huuru Fruuhfwlrq/ Mrxuqdo ri Srolf| Prgholqj/ 4;/ 407;1
^;` Fdyhv/ U1/ 4<9:/ Wudgh dqg Hfrqrplf Vwuxfwxuh= Prghov dqg Phwkrgv +Kduydug
Xqlyhuvlw| Suhvv/ Fdpeulgjh/ PD,1
^<` Fodulgd/ U1/ 4<<7/ Frlqwhjudwlrq/ Djjuhjdwh Frqvxpswlrq/ dqg wkh Ghpdqg iru
Lpsruwv= D Vwuxfwxudo Hfrqrphwulf Lqyhvwljdwlrq/ Dphulfdq Hfrqrplf Uhylhz/
;7/ 5<;063;1
^43` Folqh/ Z1/ 4<;</ Xqlwhg Vwdwhv H{whuqdo Dgmxvwphqw dqg wkh Zruog Hfrqrp|
+Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplfv/ Zdvklqjwrq GF,1
^44` Ghdwrq/ D1 dqg M1 Pxhooedxhu/ 4<;3/ Hfrqrplfv dqg Frqvxphu Ehkdylru +Fdp0
eulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh,1
^45` Gh|dn/ W1 D1/ Z1 F1 Vdz|hu/ dqg U1 O1 Vsulqnoh/ 4<;</ Dq H{dplqdwlrq ri
wkh Vwuxfwxudo Vwdelolw| ri Glvdjjuhjdwhg X1V1 Lpsruw Ghpdqg/ Uhylhz ri Hfr0
qrplfv dqg Vwdwlvwlfv/ :4/ 66:06741
^46` Ihhqvwud/ U1/ 4<<7/ Qhz Surgxfw Ydulhwlhv dqg wkh Phdvxuhphqw ri Lqwhuqd0
wlrqdo Sulfhv/ Dphulfdq Hfrqrplf Uhylhz/ ;7/ 48:0::1
^47` Ihhqvwud/ U1 dqg F1 Vklhoov/ 4<<7/ Eldv lq XV Lpsruw Sulfhv dqg Ghpdqg/ Qd0
wlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu Qr1 7;74 +Qdwlrqdo Exuhdx
ri Hfrqrplf Uhvhdufk/ Fdpeulgjh PD,1
6:^48` Ilqgod|/ U1 dqg V1 Zhool}/ 4<<6/ Wkh Srolwlfdo Hfrqrp| ri Sryhuw|/ Htxlw|/ dqg
Jurzwk= Ilyh Vpdoo Rshq Hfrqrplhv +R{irug Xqlyhuvlw| Suhvv/ R{irug,1
^49` Il{/ P1 dqg M1 Sdvvho/ 4<<7/ Lppljudwlrq dqg Lppljudqwv +Wkh Xuedq Lqvwlwxwh=
Zdvklqjwrq GF,1
^4:` Jdjqrq/ M1/ D Iruzdug Orrnlqj Pxowlfrxqwu| Prgho= P[6/ Lqwhuqdwlrqdo Il0
qdqfh Glvfxvvlrq Sdshu Qr1 68< +Ihghudo Uhvhuyh Erdug/ Zdvklqjwrq GF,1
^4;` Jorehupdq/ V1/ 4<<5/ Wkh Lppljudwlrq Glohppd +Wkh Iudvlhu Lqvwlwxwh/ Ydq0
frxyhu,1
^4<` Jorehupdq/ V1/ 4<<8/ Lppljudwlrq dqg Wudgh/ lq Grq M1 GhYruhw} +hg1,/
Glplqlvklqj Uhwxuqv= Wkh Hfrqrplfv ri Fdqdgd*v Uhfhqw Lppljudwlrq Srolf|
+F1G1 Krzh Lqvwlwxwh/ Wrurqwr,1
^53` Jrogvwhlq/ P1/ dqg P1 V1 Nkdq/ 4<;8/ Lqfrph dqg sulfh hhfwv lq iruhljq wudgh/
lq U1 Mrqhv dqg S1 Nhqhq +hgv1,/ Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ 5 +Qruwk0
Kroodqg/ Dpvwhugdp,/ 4374044381
^54` Jrxog/ G1/ 4<<7/ Lppljudwlrq Olqnv wr wkh Krph Frxqwu|= Hpslulfdo Lpsol0
fdwlrqv iru XV Elodwhudo Wudgh Iorzv/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/: 9 /
6350491
^55` Kd|qhv/ V1 dqg M1 Vwrqh/ 4<;6/ Vhfxodu dqg F|folfdo Uhvsrqvhv ri XV Wudgh
wr Lqfrph= Dq Hydoxdwlrq ri Wudglwlrqdo Prghov/ Uhylhz ri Hfrqrplfv dqg
Vwdwlvwlfv/ 98/ 4<;6/ ;:0<81
^56` Khdg/ N1 dqg M1 Uhlv/ 4<<;/ Lppljudwlrq dqg Wudgh Fuhdwlrq= Hfrqrphwulf
Hylghqfh iurp Fdqdgd/ Fdqdgldq Mrxuqdo ri Hfrqrplfv/ 64/ 7:0951
^57` Khonlh/ Z1 dqg S1 Krrshu/ 4<;;/ Dq Hpslulfdo Dqdo|vlv ri wkh H{whuqdo Ghflw/
4<;30;9/ lq U1 Eu|dqw/ J1 Krowkdp/ dqg S1 Krrshu/ H{whuqdo Ghflwv dqg wkh
Groodu +Eurrnlqjv Lqvwlwxwlrq/ Zdvklqjwrq GF,1
^58` Khqgu|/ Gdylg I1 dqg Mxujhq Grruqln/ 4<<9/ SfJlyh <13 +Lqwhuqdwlrqdo Wkrpvrq
Exvlqhvv Suhvv/ Orqgrq,1
^59` Krrshu/ S1/ 4<:;/ Wkh Vwdelolw| ri Lqfrph dqg Sulfh Hodvwlflwlhv lq X1V1 Wudgh/
4<:804<::/ Lqwhuqdwlrqdo Ilqdqfh Glvfxvvlrq Sdshu Qr1 44< +Ihghudo Uhvhuyh
Erdug/ Zdvklqjwrq GF,1
^5:` Krrshu S1 dqg M1 G1 Ulfkdugvrq/ 4<<4/ Lqwhuqdwlrqdo Hfrqrplf Wudqvdfwlrqv
+Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr,1
^5;` Krrshu/ S1 dqg M1 Pdutxh}/ 4<<8/ H{fkdqjh Udwhv/ Sulfhv/ dqg H{whuqdo Dg0
mxvwphqw lq wkh Xqlwhg Vwdwhv dqg Mdsdq/ lq S1 Nhqhq/ hg1/ Xqghuvwdqglqj
Lqghshqghqfh +Sulqfhwrq Xqlyhuvlw| Suhvv/ Sulqfhwrq Q1M, 43:09;1
6;^5<` Krrshu/ S1/ N1 Mrkqvrq/ M1 Pdutxh}/ 4<<;/ Wudgh Hodvwlflwlhv iru J0: Frxq0
wulhv/ Lqwhuqdwlrqdo Ilqdqfh Glvfxvvlrq Sdshu Qr1 93< +Ihghudo Uhvhuyh Erdug/
Zdvklqjwrq GF,1
^63` Krxwkdnnhu/ K1/ 4<88/ Wkh Sduhwr Glvwulexwlrq dqg wkh Free0Grxjodv Surgxf0
wlrq Ixqfwlrq lq Dfwlylw| Dqdo|vlv/ Uhylhz ri Hfrqrplf Vwxglhv/6 /5 : 0 6 4 1
^64` Krxwkdnnhu/ K1/ 4<93/ Dgglwlyh Suhihuhqfhv/ Hfrqrphwulfd/ 5;/ 57708:1
^65` Krxwkdnnhu/ K1/ dqg V1 Pdjhh/ 4<9</ Lqfrph dqg Sulfh Hodvwlflwlhv lq Zruog
Wudgh/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 84/ 44404581
^66` Mrkdqvhq/ V1/ 4<;;/ Vwdwlvwlfdo Dqdo|vlv ri Frlqwhjudwlrq Yhfwruv/ Mrxuqdo ri
Hfrqrplf G|qdplfv dqg Frqwuro/ 45/ 56405871
^67` Mrkdqvhq/ V1 dqg N1 Mxvholxv/ 4<<3/ Pd{lpxp Olnholkrrg Hvwlpdwlrq dqg Lq0
ihuhqfh rq Frlqwhjudwlrq zlwk Dssolfdwlrq wr wkh Ghpdqg iru Prqh|/ R{irug
Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv/ 85/ 49<05431
^68` Nkdq/ P1 dqg N1 Urvv/ 4<:8/ F|folfdo dqg Vhfxodu Lqfrph Hodvwlflwlhv ri wkh
Ghpdqg iru Lpsruwv/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 8:/ 68:06941
^69` Nohlq/ O1/ 4<95/ Dq Lqwurgxfwlrq wr Hfrqrphwulfv +Suhqwlfh0Kdoo/ Hqjohzrrg
Folv Q1M1,1
^6:` Nrkol/ X1/ 4<:;/ D Jurvv Qdwlrqdo Surgxfw Ixqfwlrq dqg wkh Ghulyhg Ghpdqg
iru Lpsruwv dqg wkh Vxsso| ri H{sruwv/ Fdqdgldq Mrxuqdo ri Hfrqrplfv/4 4 /
49:0;51
^6;` Nrkol/ X1/ 4<<4/ Whfkqrorj|/ Gxdolw|/ dqg Iruhljq Wudgh +Xqlyhuvlw| ri Plfkljdq/
Dqq Dueru,1
^6<` Odskdp/ V1/ 4<<6/ Iruhljq Eruq/ Hfrqrplfv dqg Vwdwlvwlfv Dgplqlvwudwlrq/ Ex0
uhdx ri wkh Fhqvxv/ X1V1 Ghsduwphqw ri Frpphufh1
^73` Odx/ O1 4<;9/ Ixqfwlrqdo Irupv lq Hfrqrphwulf Prgho Exloglqj/ lq ]1 Julolfkhv
dqg P1 Lqwuloljdwru +hgv1,/ Kdqgerrn ri Hfrqrphwulfv/ 6 +Qruwk0Kroodqg/ Dpv0
whugdp,/ 4849048991
^74` Ohylq/ D1/ M1 Urjhuv/ dqg U11 Wu|rq/ 4<<:/ Hydoxdwlqj Lqwhuqdwlrqdo Hfrqrplf
Srolf| zlwk wkh Ihghudo Uhvhuyh*v Joredo Prgho/ Ihghudo Uhvhuyh Exoohwlq/ Rf0
wrehu/ :<:0;4:1
^75` Olwwpdq/ P1/ 4<<;/ D Vwdwlvwlfdo Sruwudlw ri wkh Xqlwhg Vwdwhv= Vrfldo Frqglwlrqv
)W u h q g v+Ehuqdq Suhvv/ Odqkdp PG,1
^76` Pdjhh/ V1/ 4<:8/ Sulfhv/ Lqfrph/ dqg Iruhljq Wudgh= D Vxuyh| ri Uhfhqw Hfr0
qrplf Vwxglhv/ lq S1 E1 Nhqhq +hg1, Lqwhuqdwlrqdo Wudgh dqg Ildqfh= Iurqwlhuv
iru Uhvhdufk +Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh,1
6<^77` Pdutxh}/ M1/ 4<<7/ Wkh Hfrqrphwulfv ri Hodvwlflwlhv ru wkh Hodvwlflwlhv ri Hfrqr0
phwulfv/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/: 9 1
^78` Pdutxh}/ M1/4<<8/ D Fhqwxu| ri Wudgh Hodvwlflwlhv iru Fdqdgd/ Mdsdq/ dqg wkh
Xqlwhg Vwdwhv/ Lqwhuqdwlrqdo Ilqdqfh Glvfxvvlrq Sdshu Qr1 864 +Ihghudo Uhvhuyh
Erdug/ Zdvklqjwrq GF,1
^79` Pdutxh}/ M1/ 4<<</ Orqj0shulrg Vwdeoh Wudgh Hodvwlflwlhv iru Fdqdgd/ Mdsdq/
dqg wkh Xqlwhg Vwdwhv/ Uhylhz ri Lqwhuqdwlrqdo Hfrqrplfv/ :/ 43504491
^7:` Plwfkhoo/ E1 U1/ 4<<;/ Lqwhuqdwlrqdo Klvwrulfdo Vwdwlvwlfv= Wkh Dphulfdv/ 4:830
4<<6 +PdfPloodq/ Orqgrq,
^7;` Pxuud|/ W1 dqg S1 Jlqpdq/ 4<:9/ Dq Hpslulfdo H{dplqdwlrq ri wkh Wudglwlrqdo
Djjuhjdwh Lpsruw Ghpdqg Prgho/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 8;/ :80
;31
^7<` Shhehov/ J1 dqg S1 Zlovrq/ 4<<9/ Wkh Vlqjdsruh Hfrqrp| +Hgzdug Hojdu/ Fkho0
whkkdp XN,
^83` Sroodn/ U1 dqg W1 Zdohv/ 4<<5/ Ghpdqg V|vwhp Vshflfdwlrq dqg Hvwlpdwlrq
+R{irug Xqlyhuvlw| Suhvv/ R{irug,
^84` Vdz|hu/ Z1 F1 dqg U1 O1 Vsulqnoh/ 4<<9/ Wkh Ghpdqg iru Lpsruwv dqg H{sruwv
lq wkh X1V1= D Vxuyh|/ Mrxuqdo ri Hfrqrplfv dqg Ilqdqfh/ 53+4,/ 47:0:;1
^85` Vhqkdgml/ D1/ 4<<;/ Wlph0vhulhv Hvwlpdwlrq ri Vwuxfwxudo Lpsruw Ghpdqg Htxd0
wlrqv= D Furvv0Frxqwu| Dqdo|vlv/ Vwd Sdshuv +Lqwhuqdwlrqdo Prqhwdu| Ixqg/
Zdvklqjwrq GF,1
^86` Vwhuq/ U1 P1/ F1 Edxp/ dqg P1 Juhhq/ 4<:</ Hylghqfh rq vwuxfwxudo fkdqjh
lq wkh ghpdqg iru djjuhjdwh X1V1 lpsruwv dqg h{sruwv/ Mrxuqdo ri Srolwlfdo
Hfrqrp|/ ;:/ 4:<04<51
^87` Vwhuq/ U1 P1/ M1 Iudqflv/ dqg E1 Vfkxpdfkhu/ 4<:9/ Sulfh Hodvwlflwlhv lq Lqwhu0
qdwlrqdo Wudgh= Dq Dqqrwdwhg Eleolrjudsk| +PdfPloodq/ Orqgrq,1
^88` X1 V1 Ghsduwphqw ri Frpphufh/ Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg Vwdwhv/ ydulrxv
lvvxhv1
^89` ]lhw}/ M1 dqg G1 N1 Shpehuwrq/ 4<<6/ Sdudphwhu Lqvwdelolw| lq Djjuhjdwh X1V1
Lpsruw Ghpdqg Ixqfwlrqv/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh/4 5 /
987099:1
73